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EXECUTIVE SUMMARY 

OHM Remediation Services Corp. (OHM), a wholly-owned subsidiary of OHM Corporation, was 
contracted by the Navy, via LANTDIV RAC Contract No. N62470-93-D-3032 (Delivery Order 014) on 29 
March 1994, to perform a removal action at Naval Training Center - Bainbridge (NTCB). Volume I of the 
Contractor Closeout Report presents the sampling methods and analytical results associated with the removal 
action and quality control (QC). Volume 2 documents the construction operations for the removal action The 
methods and results of independent third-party quality assurance (QA) testing for the Site 1 Old Landfill Cap 
geosynthetics installation are provided in Volume 3. 

Site 1 - Old Landfill Area 

At the Old Landfill Area (Site I), a subsurface investigation consisting of over 160 test pits established 
the approximate limits of construction debris and landfill material outside the design perimeter of the future 
landfill cap to the satisfaction of the Maryland Department of the Environment (MDE). Over 20 soil and 
liquid samples were collected at Site 1 and analyzed at an off-site testing laboratory to characterize 
environmental conditions and measure effectiveness of the removal actions. 

Samples of intermittent seeps on the northern side contained low but detectable levels of dieldrin 
(pesticide), acetone (common laboratory cleaning agent), and various metals. Post-excavation soil samples 
(collected aher the removal and relocation of construction debris and landfill material from northwest of the 
future landfill cap) were found to contain low but detectable levels of six pesticides, three volatile organic 
compounds (VOCs), and various metals. 

Materials imported for construction purposes were within specifications and were not chemically 
contammated based on physical and chemical laboratoty testing. Vegetative debris and non-hazardous waste 
materials from remedial activities were sampled and analyzed prior to off-site disposal. 

Constructton quahty control (CQC) data indicated that landfill cap materials, both soils and 
geosynthetics, were installed satisfactorily. The final cover layer satisfied the specified compaction criteria. 
Geosynthetics for the landfill cap were tested at an off-site laboratory for conformance with manufacturer and 
project specifications, and were determined to be acceptable. tieomembrane field seams were subjected to 
non-destructive and destructive testing and were acceptable. 

Site 2 - Flreiiehter Trainine Area 

At the Firefighter Training Area (Site 2) 83 investigative soil samples were analyzed in the laboratory 
and ovrt 200 investigative samples were screened in the field to delineate the exrenr of soils contaminated by 
petroleum hydrocarbons (PHCs) or pesticides. Soils were removed to the delineated limits of contamination 
or to the practical limits of excavation (e.g., bedrock or groundwater). Paint filter test results were acceptable 
for materials being solidified prior to their transport to Site 1 for placement below the landfill cap. 
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EXZXUTZVE SUMMARY (CONTINUED) 

Over 165 post-excavation soil samples were analyzed in the laboratory and oonfvmed that soil 
remediation goals set forth by the h4DE and Engineering Field Activity - Chesapeake (EFA-Chesapeake) had 
been achieved for petroleum hydrocarbon and pesticide contamination encountered in the following areas: 

* Twelve locations of former underground tanks, aboveground tanks, and vaults 
* Oil/water separator pit floor and containment berms 
- Oil/water separator pit inflow and outtlow SW&S 
* Two abandoned groundwater monitoring well locations 
* Forested wetland north of the oil/water separator pit. 

Over 45 water samples were analyzed in the laboratory to characterize excavation pit waters and to verify 
water treatment effectiveness. Water treated on site was confirmed as being treated to the satisfaction of the 
MDE and EFA-Chesapeake prior to use as a dust control agent on NTCB. 

Wetland Mitieation Area 

Since the Wetland Mitigation Area did not constitute an environmental area of concern, investigative 
and confmation sampling was not necessary, and only material testing of imported compost was performed. 
The results were acceptable for the compost. 

xiv 



1.1 PURPOSE OF DOCUMENT 

OHM Remediation Services Corp. (OHM), a wholly owned subsidiary of OHM Corporation, has been 
contracted by the Dcpartmcnt of the Navy, Atlantic Division (Contract No. N62470.93-D-3032; Delivery 
Order No. 00 14), to remove impacted on-site soils, sediment, earthen fill, and landfill materials located at 
Naval Training Center - Bainbridge (NTCB), Maryland. The impacted soils and other materials were then 
placed within a former on-site landfill which was subsequently capped by OHM. OHM established and 
implemented a sampling and analysis program to delineate and confirm the removal of impacted soils and other 
materials. OHM conducted additional sampling, laboratory analysis, and quality assurance (QA) testing in 
conjunction with site remediation and construction activities. 

The purpose of this document is to describe the methods and results of sampling and QA testing 
performed by OHM at NTCB between July 1994 and June 1995. Laboratory analytical and field test results 
provided in this volume pertain to environmental investigation, post-excavation sampling, and construction 
QA. Sampling and QA plans are provided in the Volume I appendices. In many instances, field conditions 
necessitated modifications to the sampling andiortesting approach described in the gu idance doclnnents, plans, 
or specifications. 

1.2 PROJECT BACKGROUND 

From July 1994 through April 1995, OHM arranged for analytical testing of various environmental 
media, primarily soils and liquids, sampled from potentially impacted areas located at the Old Landfill Area 
(Site 1) and at the former Firefighter Training Area (Site 2) at NTCB. The locations of Sites 1 and 2 within 
NTCB are shown on Figure 1. The objectives of the sampling and analytical effort were as follows: 

* Assess and identify potential areas of concern 
* Delineate and characterize impacted areas prior to remediation 
. Confirm that impacted areas have been remediated to established standards 
* Screen materials imported to the site for potential hazardous substances 
* Characterize potentially impacted materials for off-site disposal. 

Investigative and post-excavation sample locations at Sites I and 2 are shown on the accompanying 
figures. 

Analytical Services Corp. (ASC) of Findlay, Ohio performed analytical testing from the beginning of 
sampling activities in July 1994 through November 1994. A second laboratory, American Environmental 
Network, Inc. (AEN) of Columbia, Maryland. was awarded a second phase of analytical testing beginning in 
November 1994. The transition from ASC and AEN took place during the last week ofNovember 1994. 
However, ASC was periodically retained after this transition for additional analyses of limited scope and 
duration. Analytical data provided by ASC and AEN through June 1995 is discussed in this report and 
summarized in the accompanying Analytical Data Summary tables. 

1.3 REGULATORY ISSUES 

The Waste Management Administration of the Maryland Department of the Environment (MDE) 
provided guidance with respect to applicable state regulations. Maryland environmental clean-up criteria were 
used to establish the cleanup goals for the removal action at Site 2. Concentrations for residential soil provided 
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in the United States Environmental Protection Agency (USEPA) Risk-Based Concentration Table, First 
Quarter 1994, were used to establish cleanup goals for pesticide compounds at Site 2. Applicable cleanup 
goals are as follows: 

Site Z/Separator Pit and 

/ 

- 

1 - 

Compound 

PHC 

PHC 

PHC 
DDD 
DDE 
DDT 

DDD 
DDE 
DDT 

- 

I - 

Cleanup Goals 

100 mg/kg 

100 mg/kg 

100 mgkg 
2.1 mgikg 
1.9 mglkg 
I .9 mgkg 

2.1 mglkg 
1.9 mg.kg 
1.9 mglkg 

- 

I - 

Standard 

MDE 

MDE 

MDE 
USEPA 
USEPA( I) 
USEPA 

USEPA( I) 
USEPA( I) 
USEPA(1) 

- 

- 

Provided Lb 

Mr. Ed Carlson - MDE 

Mr. Ed Carlson - MDE 

Mr. Ed Carlson 
EFA-Chesapeake 
EFA-Chesapeake 
EFA-Chesapeake 

EFA-Chesapeake 
CI-A-Chesapcakc 
EFA-Chesapeake 

(I) USEPA Risk-Based Concenlriru~n Table, First Quatisr 1994; Rcsidcntial Soil Standards 

Prior to collection of post-excavation samples at Sites I and 2, a contirmation sampling and analysis 
plan wab submitted to the MDE and Engineering Field Activity Chesapeake (EFA-Chesapeake) for review 
and comment prior to implementation. The quantities and locations of post-excavation samples to be collected, 
and the analyses to be performed for each area, were specified in the plan document. 

1.4 SITE DESCRIPTION 

1.41 Site 1 - Old Landfill Area 

Since the training facility’s inception in 1942, the Old Landfill at Site I was used for disposal of 
sanitary wastes gcnemted from daily operations. A report from a 1968 Pest Control Program Review 
recommended that unusable pesticides be disposed by burial in the landfill and that the containers be punctured 
and/or crushed to prevent reuse. Discussions with past employees indicate that such pesticide disposals did 
take place in the late 1960s and/or early 1970s. 

Pesticides in solid dry form were reported to have been buried at a depth of approximately 3 feet, while 
liquid pesticides were poured into excavated pits approximately 30 inches deep Empty pesticide containers 
were punched with holes and buried along with their former contents to prevent further use. 

In the early l98Os, approximately SO buildings were demolished to make room for a Unites States 
Department of Labor job training center (Job Corps). Building components which had some salvage value 
(such as metal pipes, heating system components, or heavy beams) were removed. The remainder of the 
structores were demolished, and the rubble war transported to the north end of the Old Landfill and placed on 
the surface; only minimal soil coverage and compaction were provided for this newly placed rubble. 

Site I consists ofthe original base landfill and the general area surrounding the Old Landfill. as shown 
on Figure 2. Prior to site clearing by OHM, most of the Old Landfill and the surrounding area was densely 
wooded. The Old Landfill Area is bounded by an intermittent drainage and wetlands to the north and west. 
Maryland Highway 276 is located to the northwest. A former drill field east of the Old Landfill was used by 
OHM to locate the construction office, and for staging of equipment and materials. The area east of the Old 
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Landfill was developed by OHM for construction borrow. The wetlands and stream system northwest of the 
landfill were restored following the discovery and removal of landfill material located beyond the future 
landfill cap limits. 

Prior to landfill regrading by OHM, a large ravine separated the landfill into eastern and western 
landfill sections, The ravine, which originated near the center of the landfill, increased to a depth of 
approximately 16 feet where it opened into the northwest drainage (Figure 2). Groundwater seeps were 
evident at several locations near the northern and western limits of the landtill. 

Several trenches, which may have heen used during base operation as liquid disposal pits, were located 
within the limits of the future landfill cap. The northern “finger” pit was situated at the toe of the landfill 
ravine, adjacent to an intermittent stream north of the landfill. The northern pit measured approximately 
20 feet wide and 80 feet in length. Three additional “finger” pits were located in close proximity to each other 
within the western section ofthe landfill. The pits each measured approximately 50 feet long and 15 feet wide, 
and were generally oriented northeast to southwest. 

1.4.2 Site 2 - Firelighter Training Area 

Site 2 consisted of a 400.foot-square concrete pad, formerly used for conducting firefighter training 
exercises when NTCB was an active facility. Underground storage tanks (USTs), removed under a separate 
contract prior to Site 2 remediation by OHM, were formerly located at various locations within the limits of 
the firefighter training pad. OHM excavated each former tank location, removed impacted soils as necessary 
to achieve MDE clean-up levels, and collected post-excavation samples for laboratory analysis. 

Three shell buildings, composed of reinforced concrete and masonry bricks and located on the 
southern portion of the firefighter training pad, were demolished by OHM during site remediation activities. 
During firefighter training exercises, the inner compartments of the three buildings were doused with fuel oil 
and then set ablaze. Water and fuel oil not consumed in the tire were collected in two concrete oil/water 
separator vaults located below ground, approximately 30 feet south of the easternmost firefighter training 
building, designated Building C on an exterior wall. 

Water and fuel oil not collected in the concrete vaults were discharged mto a 175-toot-square, clay- 
lined separator pit located southeast of the firefighter training pad. Fuel oil residue collected as a I - to Z-foot- 
thick sludge layer on the floor of the separator pit. A thin layer of sediment and organic material eventually 
covered the accumulated tuel 011, and thtck vegetatton composed prtmarily ofPhrugmrtes became established 
throughout the floor of the separator pit. An outlet structure, located in the southernmost corner of the 
separator pit, controlled the discharge of water from the separator pit into a 180.foot-long drainage swale, 
whtch m turn dtscharged mto the Happy Valley Branch, a small tributary (less than I square mile drainage 
area) of the Susquehanna River. 

Pesticides, primarily 4,4’-DDT (DDT), 4,4-DDE (DDE), and 4,4’-DDD (DDD), were detected in soil 
and sediment samples collected from a wooded wetland area located immediately east of the fuetighter training 
pad and immediately north ofthe separator pit. At least one spring and several shallow drainage swales were 
located within the pesticide-impacted wetland. 

The former base sewage treatment plant occupies an area to the south-southwest of the Firefighter 
Training Area. An OHM water treatment system was operated within the remains of drying beds associated 
with the sewage treatment plant during separator pit dewatering activities. 
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1.4.3 Wetland Mitigation Area 

The Wetland Mitigation Area was established to offset the permanent loss of wetlands at Site 1. The 
new wetlands were constructed in an area between the former potable water treatment building and the NTCB 
reservoir. The Wetland Mitigation Area was established to mitigate the permanent loss of wetlands located 
at Site 1, northwest of the constructed landfill cap. Prior to clearing and regrading, the site was composed of 
mostly grassy vegetation and some small trees, and was underlain by a network of water lines associated with 
the potable water treatment building. 

1.5 SCOPE OF WORK 

1.5.1 Site 1 - Old Landfill Area 

Sediment and soil samples were collected at Site 1 to verify that materials within and adjacent to the 
Old Landfill were non-hazardous, In addition, water samples were collected from two seeps, located west 
(Seep A) and northwest (Seep B) of the landfill, to determine if the water was hazardous. 

The following locations at Site I were sampled between I July 1994 and 15 June 1995: 

* Test Pit TP-20 advanced during landfill limit delineation 
- Seeps A and B 
l Northern liquid disposal (finger) pit 
* Southern liquid disposal (finger) pits. 

All OHM sampling locations at Site 1 are indicated on Figure 3. 

1.5.2 Site 2 - Firefighter Training Area 

Investigative sampling of solids and liquids at Site 2 was performed wtthm the od separator ptt area 
and adjacent wetlands. Soil and groundwater in the Firefighter Training Area and oil separator pit were 
impacted by petroleum hydrocarbons (PHCs). The surface soil and sediment in the wetland area northeast of 
the Firefighter Tramtng Area were Impacted by pesttctdes, prtmarily DDT and its metabolites, DDE and DDD. 

Analytical data is presented in this volume for investigative samples collected from the following areas 
and locations at Site 2 as shown on Figure 4: 

* Areas A and B--Surrounding monitoring wells Z-GW-6 and 2-GW-8, respectively 
. Area C--Separator pit stormwater inflow swale 
. Area D--Separator pit floor and surrounding containment berms 
. Area E--Separator pit outflow swale 
. Area F--Firefighter traiuing pad 
* Area H--Pesticide-impacted wetland north of the separator pit. 

Post-excavation sampling was performed in all areas at Site 2 where OHM conducted soil removal 
actions. Post-excavation sample locations are shown on Figure 5. Analytical data is presented in this volume 
for post-excavation samples collected from the following areas at Site 2: 

. Area D--Separator pit floor and surrounding containment berms 

. Area E--Separator pit outflow swale and discharge headwalliberm 
- Area F--Firefighter training pad 
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. Area H--Pesticide-impacted wetland north of the separator pit 
* Former underground storage tank locations in the firefighter training pad area 
. Former locations of concrete separator vaults. 

In addition, influent and effluent samples were collected and analyzed during the operation of the 
temporary water treatment system at Site 2. The water treatment system was demobilized from NTCB on 
20 December 1994. 

1.5.3 Wetland Mitigation Area 

Since the Wetland Mitigation Area was not undergoing environmental remediation, the sampling of 
soil, groundwater, or surface water was not necessary. Compost imported from off site was sampled and 
analyzed to verify that contamination was not present. 
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2.0 SITE 1 SAMPLING AND ANALYSIS 

2.1 SAMPLING PLAN AND OUALITY CONTROL 

Field sampling, laboratory testing, and associated quality control (QC) for Site I were based on the 
following: 

* Construction specifications designed by Ecology and Environment, Inc., (E&E) dated March 
1994 and revised by E&E in June 1994 

* OHM Field Sampling and Analytical Plan (FSAP) dated 18 May 1994 

. OHM Confirmation Sampling and Analysis Plan (CSAP) dated 10 March 1995 

Reca~~e the FSAP and E&E specifications primarily addressed sampling and analysis activities at Site 
2, the CSAP was prepared by OHM prior to excavation of landfill material in March 1995 and incorporated 
requirements specified by EFA-Chesapeake and MDE. Additional sampling and analysis, not included in the 
FSAP, CSAP, or specifications. were planned and implemented as a result of unanticipated site conditions. 

2.1.1 Sampling Plan Modifications 

On 21 July 1994, EFA-Chesapeake authorized collection and analysis of gray tine-grained sediment 
encountered in Test Pit No. 020. Proposed analyses of the grab sample were to include total nitrates and 
Resource Conservation and Recovery Act (RCRA) Toxicity Characteristic Leaching Procedure (TCLP) metals. 
The analyses were intended to assess whether the sediment may be flyash or material associated with the 
sewage treatment plant located at Site 2. Test Pit No. 020 was one of many test pits advanced near the 
Maryland Highway 276 fenceline to delineate the limit of landfill material. 

On 8 August 1994, OHM initiated planning for aqueous sample collection at Seeps A and B. The seep 
samples were collected to characterize seep discharge prior to possible collection and off-site disposal. The 
minimum required analytical parameters for the two seep samples were specified by the disposal facilities as 
a condition for facility acceptance and disposal pricing. 

On 7 October 1994, OHM received authorization from EFA-Chesapeake to collect a composite 
sediment sample from the three southern finger pits and a composite sediment sample from the northern finger 
pit located at the toe of the Old Landfill ravine. All four finger pits were suspected of having been used for 
waste liquid disposal when NTCB was an active facility. 

For the composite sample from the southern finger pits, sediment collection was biased toward black 
stammg m the nuddle and westernmost of the three pits. bar the composite sample from the northern finger 
pit, sediment collection was biased toward black viscous material and indications of sediment staining. 
EFA-Chesapeake requested analysis for RCRA characteristics and full RCRA TCLP to determine if the pits 
contained hazardous waste as defined by RCRA requirements. 

During March 1995, EFA-Chesapeake authorized collection of a composite sample from each ofhvo 
vegetative debris piles staged on the Site 1 drill field. The two samples were analyLcd fur atudard diapubal 
characterization parameters: full R( XA TCLP, RCRA characteristics, total petroleum hydrocarbons (TPH), 
and polychlorinated biphenyls (PCBs). 
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2.1.2 Confirmation Sampling and Analysis Plan 

The approach presented in the CSAP was developed to assess whether hazardous materials were 
present following removal of landfill material located beyond the limit ofthe futore landfill cap. Analytical 
data from the post-excavation sampling may be used to prepare a risk assessment of the area northwest of the 
landfill cap following restoration. 

2.1.3 Sampling and Analysis of Imported Materials 

As indicated in the FSAP and the project specifications, imported materials were required to be 
sampled and analyzed prior to importation and use on site for construction and other applications. The purpose 
of the sampling was to verify that materials designated for use on site were not contaminated prior to 
importation. 

2.1.4 Sampling and Analytical Quality Control 

Under the LANTDW Remedial Action Contract @AC), the procurement of analytical laboratories 
is governed by the Federal Acquisition Regulations. To assure that the laboratory selected meets acceptable 
standards, it must demonstrate that it participates in the USEPA Contract Laboratory Program (CLP) or that 
it holds a current validation by the United States Army Corps of Engineers. 

QC procedures were implemented prior to and during sampling activities. The applicable sampling 
and analysis plan was reviewed by the project engineer and sampling technicians prior to the sampling event. 
Certified-clean sample jars were used for all samples sent to the off-site testing laboratory. Sampling was 
performed using disposable sample gloves together with pre-wrapped, dedicated, disposable, Teflon sample 
scoops or stainless-steel sampling augers, which were decontaminated between acquwtlon ot each sample. 
Prior to shipment, stored samples were chilled using ice and coolers designated for sample storage. 

Where appropriate, trip blanks accompamed shipments of samples to be analyzed for VOCs. Field 
blanks were generated when decontaminated sampling equipment was used to obtain samples. Chemical 
compounds detected in either field or laboratory blanks were indicated in both the laboratory analytical reports 
and analytical summary tables. Samples were always shipped under chain-of-custody to the testing laboratory. 
The chain-of-custody was signed at each point oftransfer. Prior to shipping, the chain-of-custody was typically 
inspected by the project engineer for completeness and accuracy. At the completion of field activities, the 
laboratory analytical reports were reviewed by a senior OHM chemist for compliance with laboratory 
deliverable requirements (Section 5.0). 

Collection and analysis of duplicate samples was conducted for QC purposes ab aprcilicd iu tht. FSAP 
and CSAP. The purpose of duplicate sampling is to compare the analytical results for a designated sample 
with that of a duplicate sample collected at the same location, without notifying the testing laboratory as to 
which sample the duplicate wrrsbpuwlb tu ill LIK 41ip~ueut. The wItxutL&wIs of d &emicnl compound 
detected in the two samples is then compared using relative percent difference, such that 0 percent represents 
an identical result for both samples. 

2.1.5 Construction Quality Control 

QC testing during each phase of construction was conducted as set forth in the project specifications, 
the OHM Construction Quality Assurance Plan (CQAP), and the Independent Geosynthetics Construction 
Quality Assurance and Operations Plans (Geosynthetics CQA Plan) prepared by I-Corp International, Inc. 
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(I-Carp). QC inspections were documented by on-site engineers and technicians. Where appropriate, QC test 
locations were surveyed and the data tabulated to comply with QC record keeping requirements. 

Upon completion of the modified landfill cap design, construction cpecificatinn< were revised and 
submitted to EFA-Chesapeake for review and approval. QC inspection and testing were updated to reflect 
modifications in the landfill cap design. Specific QC requirements and tests are indicated in the 
aforementioned QC documents. 

2.2 INVESTIGATIVE DATA 

This section describes sampling and analytical activities associated with landfill material delineation, 
landfill seeps along the western drainage, and characterization of the liquid disposal pits. Analytical results 
are presented below for each sampling event. and are also summarized in tables provided at the end of this 
report. The laboratory analytical reports for investigative sampling at Site 2 are provided in Appendix A. The 
locations of samples collected by OHM at Site I are shown on Figure 3. 

2.2.1 Landfill Perimeter Delineation 

Test pits were advanced by OHM along the perimeter at Site I during July and August 1994 to more 
accurately delineate the southern, western, and northern limits of landfill material. Locations of these test pits 
are shown on Figure 2. The revised landfill delineation was used to develop an operational approach for the 
excavation of landfill material found outside the limits ofthe future landfill cap. Upon excavation, the landfill 
material was placed within the design limits of the landfill cap. 

During the excavation of Test Pit No. 020B, located near the western limit of the landfill cap, gray 
sediment was encountered at a depth of approximately 1 foot below ground surface (bgs). Similar gray 
sediment was found in other test pits advanced northwest of the established landfill cap limit. 

On 21 July 1994, EFA-Chesapeake authorized collection and analysis of the gray tine-gramed 
sediment encountered in Test Pit No. 020B. Proposed analyses of the grab sample were to include total 
nitrates and RCRA TCLP metals. The analyses were intended to assess whether the sediment may be flyash 
or material associated with the former sewage treatment plant located at Site 2. 

2.2.1 .I Samoling Methodology 

A sample of the grey sediment, designated TPO20, was collected from Test Pit No. 020B at a depth 
of approximately 3 feet bgs. The location of Sample TPO20 is shown on Figure 3. The sample material was 
placed in certified-clean sample jars using a dedicated Teflon sampling scoop. The sample was forwarded 
under chain-of-custody to ASC, where it was analyzed for nitrate content and RCRA metals by TCLP. 

2.2.1.2 Analvtical Results 

Sediment sample TP020, collected from Test Pit No. 0208, was analyzed for nitrate content and 
RCRA TCLP metals. Metals and nitrates are typical constituents of flyash or drying bed material. Total nitrate 
measured 0.064 milligrams per kilogram (m&kg). Concentrations for metals were well below TCLP regulatory 
levels. Analytical results do not support the possibility that the gray sediment is tlyash or drying bed material. 
The results arc summarized in Table 2- 1. 
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2.2.2 Seep Characterization 

Seepage has been observed at several locations in or near the northwestern drainage. Two seeps, 
designated A and R, have heen identified near the perimeter of the Old Landfill. Seep A, located in the bank 
ofthe western drainage, is intermittent with continuous flow occurring during periods of greater precipitation. 
Seep B, located approximately 900 feet northeast of Seep A, maintained a steady discharge from the northwest 
toe of the landfill into the western drainage prior to landfill cap construction. Seep B currently discharges in 
the general area of the newly established riparian terrace northwest of the landfill cap. 

2.2.2.1 Sampling Methodology 

Aqueous samples were collected from Seep A and Seep Bon 12 August 1994. At the request of EFA- 
Chesapeake, a third aqueous sample, designated Seep B2, was collected on 15 June 1995 at the location where 
Seep B discharges into the riparian terrace northwest of the landfill cap. The samples, which were forwarded 
to ASC. were analyzed for the following parameters: 
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Oil & Grease 
Sulfide (total as Sulfur) 
Chemical Oxygen Demand (COD) 
Ammonia (total as Nitrogen) 
Biochemical Oxygen Demand (BOD) 
Phenols 
Hexavalent Chromium 
Flashpoint 
Halogens (total as Chlorine) 
Total Suspended Solids (TSS) 
Total Volatile Solids (TVS) 
PH 
Total Cyamde 
Target Compound List (TCL) Pesticides and PCBs 
TPH 
TCL Volatile Organic Compounds (VOCs) 
TCL Semivolatile Organic Compounds (SVOCs) 
Target Analyte List (TAL) Metals 
RCRA TCLP Pesticides 
RCRA TCLP Herbicides 
RCRA TCLP Metals. 

2.2.2.2 Analvtical Results 

The labu~atu~y ~esultb, wl& TIC sunuua~ ized io Table 2-2, have been used to charactcrirc the liquids 
discharging from Seeps A and B. The Seep A water sample generally contained significantly lower 
concentrations of all chemical constituents. Elevated chemical parameters in the water sample from Seep B 
were as follows: oil&grease [IO.8 milligrams per liter (mg&)], COD (1,530 mg’L), ammonia (86 mg/L), TSS 
(7,030 mg/L), and TVS (4,410 mg/L.). In addition, the Seep B sample contained concentrations of aluminum 
(333 mg/L), arsenic (0.552 mg/L), barium (6.97 mg/L), beryllium (0.037 mgiL), manganese (0.18 mg/L), and 
vanadium (0.26 II@). Seep 82 contained significantly lower concentrations of the aforementirned 
parameters: oil & grease (I .I 5 mg/L), COD (20.8 mg/L), ammonia, (0.212 mg/L), TSS (43 mg/L), TVS 
(I 87 mg/L), aluminum (I .72 mg/L), arsenic (<0.002 ma), barium (0.067 mg/L), beryllium (<0.007 mg/L), 
manganese (I .05 mg/L), and vanadium (0.006 mg/L). 
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Seepage was contained during excavation ofthe landfill material along the northwest perimeter of the 
landfill cap and was disposed of at the Valley Forge Sewage Authority, a publicly-owned treatment works 
(POTW) located in Phoenixville, Pennsylvania. 

2.2.3 Northern Finger Pit 

2.2.3.1 &.rnpling Methodoloer 

On 8 October 1994, a composite sediment sample, designated NPIT, was collected from the bottom 
of the northern finger pit. Composite sample NPIT was generated from sediment obtained between 0 to 
12 inches bgs along the bottom ofthe pit. TheNPIT sample was tested by ASC for the full RCRA TCLP and 
RCRA Characteristics. 

2.2.3.2 Analvtical Results 

The TCLP did not indicate any exceedances of the maximum contaminant standards. RCRA 
Characteristics obtained for NPIT were within acceptable limits, Analytical results for sample NPIT arc 
summarized in Table 2-3. 

2.2.4 Southern Finger Pits 

2.2.4.1 Samoling Methodolouy 

On 8 October 1994, a composite sediment sample, designated SPIT, was collected from hvo of three 
adjacent finger pits located from 20 to 60 feet within the southern limits of the future landfill cap. It is 
believed that the southern finger pits were used for disposal of liquid wastes, most probably waste 011s and 
solvents associated with cleaning of petroleum storage tanks. 

Composite sample SPIT was generated tram sedunent obtained between U to I2 inches bgs in the two 
westernmost pits. Collection of the SPIT sample material was biased toward the two westernmost pits based 
on prior elevated contaminant levels seen in previous sampling data and visual indications of environmental 
Impact. 

On 7 November 1994, a second composite sample, designated SPITZ, was collected during the 
excavation ofthe southern liquid disposal pits. Composite sample SPITZ was a composite of stained sidewall 
soils collected from approximately 5 to I2 feet bgs. 

2.2.4.2 Analvtical Results 

Composite sample SPIT was analyzed by ASC for RCRA Characteristics and the full RCRA TCLP. 
TCLP analyses did not indicate any enceedan~es of the maximum contaminant standards. RCRA 
Characteristics obtained for the sample were within acceptable limits. The analytical results for sample SPIT 
are presented in Table 2-4. 

Composite sample SPIT2 was analyzed for the full RCRA TCLP, TCL VOCs (USEPA Method 8240), 
and Total Petroleum Hydrocarbons by Infrared Spectrometer (TPH-IR) (USEPA Method 418.1). TPH-IR 
results for the composite sidcwnll sample measured 193,000 mg/kg. All detected VOCs were below levels of 
concern, The TCLP did not exceed maximum contaminant standards for any parameters. The analytical 
results for sample SPIT2 are presented in Table 2-4. All soils having visual indications of environmental 
impact in the southern finger pits were excavated, solidified, and transferred to the landtill ravine area during 
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November and necemher 1994, where they were covered to prevent any migration prior to installation of the 
landfill cap. The site of such relocated contaminated materials is recorded in the as-built drawings. 

2.2.5 Ruhhle Landfill Sediment Trap Area 

2.2.5.1 Samoline. Methodology 

A discrete sediment sample, designated IFG, was collected on 15 March 1995 from the excavation 
created by the removal of the rubble landfill sediment trap berm. The sediment trap berm was removed 
because stomwater was infiltrating through the berm and discharging into the work area below the berm. 
Upon excavation of the berm, it was determined that the berm and the underlying fill was composed of 
incinerator material and landfill debris saturated with dark liquid. Sample IFG was collected to characterize 
the dark-colored, saturated till material underlying the berm. 

2.2.5.2 Analvtical Results 

Sample IFG was analyzed for TPH by USEPA Method 8015. The TPH analysis provided a 
concentration of 1,400 m&g of both diesel and heavier petroleum hydrocarbon content. The analytical results 
are summarized in Table 2-5. The berm fill and the underlying darkly stained material were removed to the 
depth of a clayey layer. The clay layer limited further vertical migration of PHCs. The excavated soils were 
placed within the limits of the landfill cap and covered with clean fill on a daily basis. 

2.3 POST-EXCAVATION DATA 

2.3.1 Northwest Waste Material Excavation 

2.3.1.1 Samolinr Methodology 

Near the end of field work to remove materials north of the future landfill cap, the MDE - Waste 
Management Administration requested the collection of post-excavation samples following the removal of 
visible waste materials. MDE requested, and EFA-Chesapeake authorized, preparation of a CSAP for the 
northwest excavation area. Based on discussions between MDE and EFA-Chesapeake, the CSAP was revibed 
and subsequently finalized on 10 March 1995 prior to collection of the post-excavation samples. 

MDE requested that both composite and discrtk pwt-encavatiun samples be collected and that the 
samples be analyzed for TCL and TAL parameters. In addition, MDE requested that a sample be collected 
from coal clinkers located near the northwest removal action at Site 1. For further discussion of coal clinker 
sampling, refer to Seclion 2.3.2. 

Between 15-20 March 1995, post-excavation confirmation samplingwas performed in soils northwest 
of the Ia~~dIill whe~c waste ~uatc~ials had been cxcavatcd. Collection and analysis of both composite and 
discrete post-excavation samples were performed concurrently as provided for in the CSAP, dated IO March 
1995. The excavation resulting from landfill material removal was divided into six sub-areas approximately 
equal in size, designated A through F. Within each sub-area, three discrete sampling locations were 
established that were well-spaced and biased toward any soil discoloration. 

Soils from the three locations within a given sub-area were combined to form a composite sample, for 
a total of six samples: AC, BC, CC, DC, EC, FC. The soils were collected from between 0 and 12 inches bgs. 
The six composite samples were analyzed by AEN for all TCL parameters (except VOCs) and forTAL metals. 
Standard sampling and analysis protocol dictates that composite samples not be analyzed for VOCs 
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In addition, n discrete soil sample was collected from 0 to I 2 inches bgs at each of the three locations 
within each sub-area, for a total of 18 discrete samples from all six sub-areas. One of the three discrete 
samples collected from within each subarea was immediately analyzed by AEN for all TCL parameters and 
TAL metals. The six analyzed discrete samples were 3AC, 3BC. ICC, IDC, IEC, and 1FC. The other two 
discrete samples from each sub-area were stored at the testing laboratory in the event that further analysis was 
required. 

For laboratory QA, a duplicate soil sample was randomly collected from discrete sampling point 1 DC. 
The duplicate sample was fonvarded to the testing laboratory with the other discrete and composite samples 
without any indication to the te?ting lahoratnry of its relationship to sample location 1DC. 

The northwest excavation was advanced to the extent necessary to remove visible waste materials and 
stained qnils. Portions ofthe excavation floor and walls were over-excavated. to depths reaching 15 to 20 feet 
below grade, to maximize removal of potentially impacted soils. Following the collection of the required 
samples, and with the onset of heavy rains, the excavation was backfilled to assure slope stability along 
Maryland Route 276. Composite and discrete sample results were provided to EFA-Chesapeake for use in 
preparing the Human Health Risk Assessment for Site I. 

2.3.1.2 Analytical Results 

TAL total metals analysis of the composite samples detected both beryllium (all six samples) and 
manganese (two samples) at elevated concentrations. Other TAL metals were either not detected or at low 
concentrations in the composite samples. Concentrations of beryllium ranged from 0.71 mgikg to 2.1 mgikg 
for all samples. Manganese measured 843 mgikg in sample CC and 448 mgikg in sample FC. 

The analytical results for the composite post-excavation soil samples are summarized in Table 2-6A. 
The laboratory analytical reports are provided in Appendix B. 

VOCs, SVOCs, and pesticides were detected at low levels in the discrete post-excavation soil samples 
from the northwest excavation. TAL metals analysis detected beryllium (all six samples) and manganese (four 
samples) at elevated concentrations. Beryllium ranged from 0.91 to 1.6 mgikg and manganese ranged from 
392 to 934 mg/kg in the elevated samples. 

The analytical results for the discrete post-excavation soil samples are summarized in Table 2-6B. The 
laboratory analytical reports are provided m Appendix 8. 

2.3.2 Coal Clinkers 

2.3.2.1 Samoline Methodolopy 

In conjunction with post-excavation sampling for rhe northwest removal acrion, MDE requesred that 
sampling and analysis of coal clinkers encountered at Site 1 be included in the CSAP. The coal clinkers were 
observed generally within I to 2 feet of the ground surface near the Route 276 fenceline, northwest of the Old 
Landfill; the coal clinkers appeared to form an old road bed or parking u&ace. As specified in the CSAP, a 
grab sample, designated Cl, was collected on 20 March 1995 from the northern sidewall of the northwest 
landfill material excavation. The sample was forwarded to AEN, the testing laboratory for the Site I post- 
excavation sampling phase, to be analyzed for RCRA TCLP SVOCs and RCRA TCLP metals. 
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2.3.2.2 w 

TCLP (SVOCs and metals) results for coal clinker sample Cl, were below minimum detection limits. 
The analytical resuh for coal clinker sample C I are summarized in Table 2-K. The laboratory analytical 

report is provided in Appendix B. 

2.4 Q- DATA 

2.4.1 Laboratory Duplicate Analysis 

Duplicate samples from Site I consisted of discrete samples collected at the same location. This may 
contribute to the variance in Relative Percent Differences (RPDs) for the organic portion of the results, The 
inorganic results exhibited greater reproducibility than the organic results. One reason for this may be that the 
metal concentrations represent naturally-occurring levels that are better distributed in the native soils. 
Comparative results and RPD values for Site I duplicate samples are provided in Table 2-7. 

The equation for calculating RPD is: 

where S, and S, are Sample I and Sample 2 results, respectively 

Due to the small number of samples collected at Site I, both during mvesttgatwe and post-excavatton 
sampling efforts, collection of a duplicate sample was proposed only during the critical post-excavation 
sampling phase following landfill material removal northwest of the landfill cap. 

2.4.2 Landfill Cap - Soil Compaction 

The landfill cap final cover layer was tested for percent compaction using a nuclear densometer per 
ASTM D2922 and D30 17. The compaction criteria was 90 percent ofthe maximum ASTM D698 dry density, 
regardless of moisture content. FWA Geosciences, Inc. (FWA Geosciences) of Bel Air, Maryland, generated 
the moisture-density curves for the tine mason and utiliry sands used in the final cover layer. Compatilion teats 
were performed on each lift of the final cover layer at a rate of one passing test per 5,000 square feet. A 
minimum of one test was performed per 5,000 square feet per lift. The results of the field compaction testing 
are provided in Appendix G. The geotechnical testing dam ia pruvided in Appendix H. 

2.4.3 Landfill Cap - Geomembrane Seams 

The geomembmne seams were subjected to both non-destructive and destructive QC testing during 
installation based on test methods and frequencies presented in the Geosynthetics CQA Plan, dated February 
1995. Non-destructive testing of geomembrane seams was performed by Solmax Geosynthetics, Inc. (Solmax), 
the third-party geosynthetics installer. 

Non-dcstructivc methods were used to verify the continuity of all high-density polyethylene (HDPE) 
geomembrane seams. The air pressure test was used for double-track geomembrane fusion welds. Where air 
pressure testing could not be performed, generally at extrusion seams located at corners, close patches, and at 
end to-end panel yearns on slopes, vacuum box testing was implemented a~ a second type of non-destructive 
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testing. The results of the air pressure and vacuum box testing are presented in the Report on Quality Control 
Procedures prepared by Solmax. The Solmax report is provided in Volume 3 of the Contractor Closeout 
Report. 

Destructive testing of seam samples collected by I-Corp was performed both on site using a calibrated 
field tensiometer and off site by TRIiEnvironmental, Inc. (TRI), of Austin, Texas, a geosynthetics testing 
laboratory. Destructive geomembrane seam samples, collected at a frequency of one per approximately 
500 lineal feet of seam, were evaluated by means of peel and shear tests. All destructive test results are 
included in the I-Corp Geosynthetics Construction Quality Assurance (CQA) Report dated 29 June 1995, 
which ic provided in Volume 3 of the Contractor Closeout Report. 

2.5 MATERIAL TESTING DATA 

2.5.1 Soil Materials - Geotechnical Properties 

Geotechnical laboratory testing was conducted for both on-site and imported materials to identify their 
physical properties and suitability for specific construction applications. The material testing laboratory for 
the project was FWA Geosciences. 

FWA Geosciences tested on-site soils obtained from borrow pit areas established by OHM, on-site 
soil removed from the Wetland Mitigation Area, and both the fine mason and utility sands obtained from York 
Building Products, Inc. of Perryville, Maryland. 

Geotechnical tests performed by FWA Geosciences included direct shear (ASTM D3080), Atterberg 
Limits (ASTM D43 l8), grain size(ASTM D422), and soil classification (ASTM D2487). Direct shear testing 
was typically performed for materials intended for use in the final cover and barrier layers on landfill slopes. 
The direct shear test was performed at 90 percent of the maximum dry density (ASTM D698) and within 2 
to 3 percent of the optimum moisture content for confining pressures of 400, 1,000, and 2,000 pounds per 
square foot. In addition, moisture-density curves were generated for materials used for controlled fill 
(ASTM D698). The maximum standard ASTM D698 dry density, regardless of optimum moisture, was used 
to perform QC testing in the field during soil compaction. 

The geotechnical test reports prepared by FWA Geosciences are provided in Appendix H. 

2.5.2 Soil Materials - Chemical Properties 

Imported earthen construction materials were sampled and analyzed prior to delivery on site to verify 
that specthc hazardous constituents were not present in the materials. Each material was tested for PCBs and 
all RCRA TCLP parameters, VOCs, SVOCs, pesticides, herbicides, and metals. The following imported 
materials were sampled and tested: 

. Leaf compost, commercially referred to as “Leafgro,” used in producing topsoil 

. Sand till from York Building Products, Inc 

. Bank run till from Cecil Sand & Gravel, Inc. of Penyville, Maryland 

l Low permeability soil (clay) from Stancills, Inc. of Penyville, Maryland, used for lining 
wetland cells 
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. Topsoil from Crm~w Construction, Inc. (Grouse) 

* Select till from Grouse for Site I access road extension 

Analytical results for the indicated samples are summarized in Table 2-8. The laboratory analytical 
data reports are provided in Appendix C. 

2.5.3 Soil Materials - Agronomic Properties 

Mixtures comprising different fractions of on-site borrow and compost were prepared and forwarded 
to Myers Analytical Laboratories, Inc. (Myers) for agronomic property testing. The mixtures were analyzed 
for pH, buffer pH; cations in pounds per acre: cation exchange capacity: percent base saturation of potassium, 
calcium, and magnesium; and percent organic matter. Myers soil test reports are provided in Appendix H. 

Test results and recommendations provided by Myers were used in combination with information 
provided by seed vendors and hydroseed contractors to establish a revised turf specification for both the 
landfill cap and adjacent areas. The topsoil mixture used on the landfill cap is best represented by the Myers 
soil test report dated 3 1 March 1995 for a sample identified as “Topsoil 4 to I .” This sample mixture 
contained an organic content of 3.65 percent. 

2.5.4 Landfill Cap - Geosynthetic Properties 

QC testing was performed by the manufacturers to verify that materials met product speclticatlons. 
Geomembrane QC testing consisted of specific weight, melt flow index, and carbon black content. 
Manufacturer QC certificates are provided in the Geosynthetics CQA Report for all geosynthetic materials used 
in landfill cap construction. 

Prior to geosynthetics construction, I-Carp instituted a conformance testing program for geosynthetics 
materials used in landfill cap construction. Laboratory conformance testing was performed by TRI. Rolls of 
single- and double-sided geocomposite, staged on site, were sampled at a rate of one sample per 
100,000 square feet of material. Since both smooth and textured HDPE geomembranes were used in cap 
construction, one sample per 100,000 square feet of each material was collecred for conformance testing. The 
results of all conformance testing are in the I-Carp Geosynthetics CQA Report provided in Volume 3 of the 
Contractor Closeout Report. 

2.5.5 Material Disposal Characterization 

On 23 January 1995, a composilc sample, draignalcd PPEI, comprised of spent personal protective 
equipment (PPE), was collected from three 20-cubic-yard containers staged at the Site I drill field. The sample 
was analyzed for RCRA characteristics, TPH, PCBs, and the full RCRA TCLP. The results of the analyses 
were wed Lu ublaiu dibpuaal IGlily dueptance ful the mntcrials. Only I’lICs wcrc dctcctcd in the PPE at a 
concentration of 19,000 mg/kg. The PPE was classified as non-hazardous waste and was disposed of at 
Modern Landfill, a non-hazardous landfill located in York, Pennsylvania. Analytical results for the PPE 
sample arc summarized in Table 2-9. 

On I6 March 1995, a composite sample was collected from each of hvo vegetative debris piles at the 
Site I drill field. Composite sample IWPC was collected from a staged pile of coarsely-ground tree stumps. 
Composite sample ZWPC was collected from a second staged pile of unground trees and stumps. The two 
samples were analyzed by AEN for RCP.A Characteristics, Total Petroleum Hydrocarbons by Gas 
Chromatograph (TPH-CC), PCBs, and the full RCRA TCLP. The results are summarized in Table 2.10 

OHM Project 16006 Port Deposit, Maryland. Volume I 

2-10 

November 20. 1996 



SITE 1 SAMPLING AND ANALYSIS 

The TPH-GC result of 940 mgikg for sample 2WPC was suspect because the sampled material 
consisted primarily of bark from unground trees and stumps. A subsequent examination of the sampling 
approach suggested that one ofthe sampling points for the 2WPC composite sample may have been coincident 
with a localized spill of diesel fuel or lubricating oil from logging equipment. A second, more representative 
composite sample (designated 05 1795- 1) was collected on 18 May 1995 from the unground vegetative debris 
stockpile and forwarded to AEN for TPH-GC analysis. A TPH concentration of 0.38 mg’kg was detected in 
sample 051795-l. 

On 3 1 July 1995, a composite sample, designated DRUMl, was collected from thirty-eight 55-gallon 
drums staged on the Site 1 drill field. The drums contained PPE. plastic sheeting, fuel oil sludge. and soil 
associated with removal and cleaning of USTs at Site 1. In addition, the drums contained drill cuttings 
generated by others during well installation activities. DRUMI was analyzed for TPH-IR; benzene, toluene, 
ethylbenzene. and xylene (BTEX); and total organic halogen (USEPA Method 9020). TPH for the sample 
measured 74,000 mg/kg. Toluene, ethylene, and xylenes were detected at low concentrations. The data was 
used to establish a waste disposal profile. The drums were removed and subsequently consolidated by Clean 
Harbors of Baltimore, Inc. Prior to disposal as non-hazardous waste at Modem Landfill in York, Pennsylvania. 
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3.1 SAMPLING PLAN AND OUALITY CONTROL 

Field sampling, laboratory testing, and associated QC for Site 2 were based on the following 
submittals: 

. Construction specifications prepared by E&E, dated March 1994 and revised by E&E in June 
1994 

. OHM FSAP, dated IS May 1994 

* OHM Revised Proposal for Remedial Action, dated 23 May 1994 

* OHM CSAP, dated 9 December 1994 

The FSAP and CSAP are provided as appendices to Volume I. With the approval of 
EFA-Chesapeake and in close communication with Mr. Ed Carlson ofthe MDE, the approach to sampling and 
analysis at Site 2 was modified as a result of unanticipated site conditions encountered during investigative 
sampling and contaminated soil removal. The modifications to the original sampling and analysis 
specifications and plans are provided in the following section. 

3.1.1 Sampling Plan Modifications 

MDE - Waste Management Administration concerns with regard to potential halogenated volatile 
organic compound (HVOC), pesticide, and metals contamination at Site 2 were documented by OHM in 
correspondence to EFA-Chesapeake, dated I July 1994. After further communications with EFA-Chesapeake 
and MDE, OHM was directed to perform additional analyses consisting of HVOCs (USEPA Method SOlO), 
TCL pesticides (USEPA Method SOSO), and RCRA TCLP metals for soil samples collected in the vicinity of 
monitoring wells 2-GW-6 and 2-GW-8 and in the separator pit area. This modification applied to the separator 
pit inflow and outflow swales as well. In addition, OHM was authorized by EFA-Chesapeake to collect soil 
and sediment samples in the forested wetland north ofthe separator pit to more accurately delineate the vertical 
and horizontal extent of pesticide contamination detected by E&E during its Remedial Investigation. 

On 8 August 1994, OHM requested, and subsequently received, authorization from EFA-Chesapeake 
to modify the sampling approach in the separator pit due to limited access and unanticipated subsurface 
conditions. The modified approach conststed ofthe collection of eight sediment samples, two from each 
quadrant of the separator pit. Due to difficulty in advancing the portable sampling equipment, a tracked 
excavator would be used to collect the required number of samples. The modification called for all eight 
samples to be analyzed for HVUCs, TLL pesticides, and RCRA TCLP metals, in addition to TPH-GC and 
BTEX. 

In September 1994, EFA-Chesapeake authorized collection of a sample from dark asphalt-like material 
observed in Shell Building C, located in the Firefighter Training Area. The sample was analyzed for TCL 
VOCs, TCL SVOCs, pesticides and PCBs, TAL metals, and cyanide. In addition, EFA-Chesapeake authorized 
collection of a curnposite aample hum standing water located in all three shell buildings. Tbe liquid sample 
was analyzed for the same parameters as the asphalt-like material. 
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During removal of contaminated soils from the separator pit and at former UST locations, 
EFA-Chesapeake and MDE - Waste Management Administration requested that OHM collect samples of 
standing water in the northwestern and southwestern portions of the separator pit, and from the excavation at 
the former location of UST Nos. 3 and 4. EFA-Chesapeake directed that the separator pit liquid samples. 
collected on 27 October 1994, be analyzed for TPH-IR, TCL Pesticides, TCL VOCs, and TCL SVOCs. The 
water sample collected at the former location of UST Nos. 3 and 4 on 27 October 1994 was analyzed for 
TPH-IR. 

Upon receipt of MDE authorization to use water treated at Site 2 for on-site dust control, OHM 
updated the analytical parameters for water treatment system influent and effluent. Batches of influent and 
effluent continued to be analyzed for TPH and BTEX. Modifications consisted of the addition of periodic 
TCL pesticide analysis and the deletion of TSS due to the use of treated water as dust control. 

In June 1995, EFA-Chesapeake directed that samples be collected from two groundwater seeps at 
Site I, designated A and B, and one seep at Site 2, located within the limits of the former firefighter training 
pad. A water sample designated Seep B2 was collected from Seep B at Site I on I5 June 1995. The sample 
was analyzed for the same chemical parameters as were performed for water samples collected from Seeps A 
and B on 12 August 1994. Seep A at Site 1 and the seep at Site 2 had ceased flowing as of June 1995 and, 
therefore, could not be sampled. 

3.12 Confirmation Sampling and Analysis Plan 

At the request of the MDE and EFA-Chesapeake, OHM prepared a CSAP for Site 2, dated 
9 December 1994. The CSAP addressed post-excavation confirmation sampling and analysis to be performed 
following removal of contaminated soils. The CSAP also summarized Site 2 analytical results through 
November 1994, The CSAP for Site 2 applied to the following general areas: 

. Former UST and AST locations 
* Concrete separator vaults 
. Separator pit including floor and containment berm 
. Forested wetland north of the separator pit. 

At former UST and AST locations, samples were to be collected from each sidewall and the bottom 
of the excavation. Due to the size of some excavations, the number of sidewall samples was increased. 
Excavation bottom samples were typically not collected when groundwater was present throughout the bottom 
of the excavation. Only a bottom sample was collected for AST No. 7, since the excavation measured less than 
3 feet bgs. Samples from each excavation were analyzed, at a minimum, for TPH. When a leaking tank was 
suspected based on tank removal documentation, one sample was analyzed for BTEX and halogenated VOCs. 
Sampling and analysis at former UST and AST locations were conducted in conformance with the CSAP with 
the aforementioned field modifications to accomodate site conditions. 

In the separator pit area, post-excavation samples were collected from the floor of the separator pit 
using a 40-foot by 40-foot grid spacing, and from berm excavation sidewalls using a 50-foot sample spacing. 
The samples were analyzed for TPH. In addition, four samples were collected from the separator pit floor and 
two from the west and south berm areas for halogenated VOCs, BTEX, and pesticide analyses. Sampling and 
analysis in the separator pit area were conducted in conformance with the CSAP. 

In the forested pesticide-impacted wetland north ofthe separator pit, samples were collected at 50-foot 
intervals along narrow ditches and s&es. In addition, samples were collected from larger areas at a rate of 
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one sample per no more than 2,500 square feet Sampling and analyG in the pesticide-impacted wetland were 
conducted in conformance with the CSAP. 

3.1.3 Sampling and Analysis of Imported Materials 

As stated in the FSAP and the project specifications, imported materials were to be sampled and 
analyzed prior to importation and use on site for construction. i.e., till placement. The purpose ofthe sampling 
was to verify that materials designated of use on site were not contaminated prior to importation. 

3.1.4 Sampling and Analytical Quality Control 

A discussion of sampling and analytical QC issues and procedures is provided in Section 2. I .4 

3.1.5 Construction Quality Control 

Construction QC was performed throughout the Site 2 removal action and subsequent restoration to 
document that tasks were completed in accordance with the design, specifications, and plan documents. QC 
responsibilities included inspection oferosion control and drainage features, sample acquisition, handling, and 
documentation, removal of contaminated materials, importation of construction materials, till placement, 
survey activities, water treatment, including sampling of influent and effluent, and site restoration, including 
seeding and wetland planting. 

3.2 INVESTIGATM? DATA 

This section describes investigative sampling and analytical activities conducted at Site 2 by OHM. 
Investigative sampling was performed at Site 2 to assess the type and extent of enwronmental Impact at areas 
of concern. The locations of investigative samples collected by OHM at Site 2 are shown on Figure 4. 

3.2.1 Soils Below Concrete Firefighter Training Pad 

3.2.1. I Samoline Methodology 

Prior to the soil removal action at the Firefighter Training Area, soil samples were collected from 
below the concrete firefighter training pad (Area F) for field screening and laboratory analysis. Samples were 
collected at L-foot intervals to a depth of 4 feet using a stainless-steel hand auger and, in some instances, a 
rubber-tire backhoe. Sampling locations were established based on a 44-foot-square grid. Soil samples were 
collected from each interval, 0 to 2 feet bgs and 2 to 4 feet bgs, and screened using field instrumentation. The 
initial field screening step consisted of a headspace screen using a photoioni~ation dt.tt.~Ior (PID). Samples 
with headspace results exceeding IO mgikg were further evaluated using a Foxboro Miran IACVF field TPH 
infrared analyzer. Samples exceeding 100 mgikg using the TPH analyzer were forwarded to the testing 
laboratory for verilication analysis. Field xxcwiug aud labwdtuy TPH lcsults arc summarized in Table 3-l. 

3.2.1.2 Analvtical Results 

Seven soil samples, with a TPH exceeding 100 ppm using the field TPH analyzer. were tested in a 
laboratory for TPH-IR [USEPA Method 418.1 modified for soils (418,lM)]; TPH-GC; and BTEX (USEPA 
Method 8020). Of the seven samples, four were collected from the 0 to 2 feet bgs interval and three were 
collected from the 2 to 4 feet bgs interval. 
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TPH-GC concentrations for samples collected from 0 to 2 feet bgs were all less than the laboratory 
minimum detection limit (MDL) of 2.89 mg/kg for light PHC, ~3.32 to 828 mgikg for medium PHC, and 
~16.5 to 786 mg/kg for heavy PHC. TPH-IR concentrations for this interval ranged from 19.87 to 
1,380 mg/kg. Other detected compounds between 0 to 2 feet bgs were below applicable levels of concern 

TPH-GC concentrations for samples collected from 2 to 4 feet bgs ranged from less than the MDL of 
2.27 mg/kg to 11.9 mgikg for light PHC, <3.26 to 53.5 mgikg for medium PHC, and c16.4 to I OS mg/kg for 
heavy PHC. TPH-IR concentrations for this interval ranged from ~9.77 to 257 m&kg. Other detected 
compounds between 0 to 2 feet bgs were below applicable levels of concern. 

Based on the laboratory analytical results, concrete and underlying soil to a depth of approximately 
2 feet were removed in the vicinity of sample locations F17A and F22A. Additional soil samples, collected 
from the floor of the resulting excavations, were analyzed for TPH-IR (Method 418.lM). The TPH 
concentration for sample F-17-2 (704 mgikg), collected from 2 to 3 feet below original grade, exceeded the 
MDE TPH standard of 100 mg/kg. 

Analytical results for investigative sampling below the firefighter training pad are summarized in 
Tables 3-l and 3-2. 

3.2.2 Adjacent To Monitoring Wells 

3.2.2.1 Sampling Methodoloey 

Soil samples were collected in the vicinity of monitoring wells 2-GW-6 and 2.GW-8, both located in 
the former Firefighter Training Area at Site 2. The objective of sample collection around 2-GW-6 (Area A) 
and 2-GW-8 (Area B) was to characterize the degree and extent of environmental impact prior to excavation 
ofthe soil surrounding the two wells. Based on former Navy activities conducted at the firefighter training 
pad, PHCs were considered the primary compounds of concern. VOCs, polynuclear aromatic compounds 
(PAHs), and SVOCs associated with petroleum products have been detected in groundwater samples collected 
from 2-GW-8 during prior investigative activities. 

Areas A and B are defined by hvo circular areas each with a diameter of75 feet. Momtormg well 2- 
GW-6, located within the limits of the firefighter training pad, represents the center of Area A. Monitoring 
well 2-GW-8, located approximately 30 feet south of the firefighter training pad near the concrete oil-water 
separator vaults, represents the center of Area B. Both monttormg wells were abandoned m conformance with 
MDE and Cecil County Health Department requirements as part of OHM’s remedial activities in the Firefighter 
Training Area. Portions of the concrete firefighter training pad surrounding the two monitoring wells were 
subsequently removed durmg the mvesttgatton and remediation of the Firefighter Training Area. 

Sample collection was performed in Areas A and B on 2 August 1994 using stainless steel hand 
augers. Ten soil samples were collected from five sample locations at each area. Two soil samples were 
collected at each sampling location: an upper sample from 0 to 2 feet bgs and a lower sample from 2 to 4 feet 
bgs, for a combined total of 20 soil samples from both areas. 

3.2.2.2 Analvtical Results 

All samples were analyzed by ASC fw TPH-GC and BTEX (USEPA Method 8020). In addition, 
samples from both depth intervals at two locations within each area (eight samples total) were analyzed for 
TCL pesticides (USEPA Method 8080), TCL halogenated volatile organic compounds (HVOCs; USEPA 
Method SOIO], and RCRA TCLP metals. 
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One wil <ample, RO5A, measured 886 mgikg when analyzed for TPH-GC. This result for sample 
B05A exceeded the MDE TPH standard of 100 mg/kg. Sample B05A was collected between 0 to 2 feet bgs. 
The area, where Sample B05A was collected, was later excavated during removal of impacted soils associated 
with the concrete separator vaults. Analytical results for other samples did not exceed applicable levels of 
concern. 

The analytical results for Areas A and B are summarized in Tables 3-3 and 3-4, respectively 

3.2.3 Former Underground Storage Tank Locations 

Further excavation near sample location F17A, located within the limits of the concrete firefighter 
training pad, uncovered former UST piping and a concrete UST “cradle.” Other former LIST locations were 
subsequently established using a Firefighter Training Area UST location figure provided by EFA-Chesapeake. 
Former UST locations were excavated and impacted soils were removed and transported to Site I for 
placement under the landfill cap. Confirmation soil samples were then collected from the sidewalls and 
bottoms of the resulting excavations prior to placing clean backfill. 

3.2.3.1 Samoline Methodology 

During excavation of former UST locations, soil samples were collected for field screen testing using 
the Miran IACVF TPH analyzer. The results of the field TPH analyzer and visual indications of environmental 
impact were used to determine the extent of impacted soil removal. TPH field analyzer results are not reported 
here as they were only used to guide impacted soil excavation work. 

3.2.3.2 Analvtical Results 

These field screen investigative samples were not sent to an off-site laboratory for any further testing. 
However, confirmation samples were collected following impacted soil removal and analyzed at a testing 
laboratory. The results ot the USI confirmation samphng and analysis are discussed in Section 3.3.2. 

3.2.4 Firefighter Training Buildings 

3.2.4.1 Samoling Methodoloru 

Prior IO demolition of the three former firefighter training buildings, locatrd VII tht: curwrcte pad at 
Site 2, a composite sample of a tar-like substance (designated BLDG.C-TAR) was collected from the floor of 
Firefighter Training Building C. 

In addition, a composite aqueous sample (designated BLDG H20) was collected from the water 
accumulated in the three buildings. 

3.2.4.2 Analvtical Results 

The BLGD-C-TAR sample was analyzed by ASC for all TCL and TAL parameters. All detected 
compounds were below levels of concern. The analytical results for BLDG-C-TAR are summarized in 
Table 3-5. 

The BLDGHZO aqueous sample was analyzed for all TCL and TAL parameters. Metals were detected 
below levels of concern. No organic compounds were detected above minimum detection limits. The 
analytical results for BLDGH20 are summarized in Table 3-6. 
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Based on the results of the analytical testing, the MDE authorized the demolition of the three 
firefighter training buildings, and the placement of the resulting debris under the Site 1 landfill cap. The 
standing water was subsequently pumped to the temporary water treatment system located at Site 2. 

3.2.5 Separator Pit - Inflow SW& 

3.2.5.1 Samoline Methodoloev. 

The stormwater inflow swale to the separator pit, designated Area C, was comprised of a narrow 
unlined drainage channel that discharged stormwater runoff from the firefighter training pad into the oil 
separator pit. The drainage swale contained running water only during precipitation events. Three equally 
spaced sample points were established along the bottom of the inflow swale. Soil samples were collected at 
each location at intervals of 0 to 2 feet bgs and 2 feet to refusal. generally between 3 and 4 feet bgs. 

3.2.5.2 Analvtical Results 

All samples from the inflow swale were analyzed by ASC for TPH-GC (USEPA Method 8015/8100) 
and BTEX (USEPA Method 8020). In addition, both sample intervals at one location were also analyzed for 
TCL pesticides (USEPA Method SOSO), TCL HVOCs (USEPA Method 8010), and RCRA TCLP metals. 

TPH-GC concentrations of677 mgikg and 407 mgikg for samples C03A and CO3B, respectively, both 
exceeded the MDE TPH standard of 100 mgikg. Analytical results for other Area C samples did not exceed 
applicable levels of concern. Soils underlying the entire Area C stormwater swale were removed and placed 
in the Site I landfill. 

Analytical results for the Area C inflow swale are summarized in Table 3-7. 

3.2.6 Separator Pit - Floor 

3.2.6.1 Samoling Methodology 

The oil separator pit (Area D) was comprised of a generally square area measurmg approxlmately 
170 feet by 170 feet (0.7 acres). The separator pit floor was surrounded on all sides by earthen containment 
berms. The separator pit was bisected by an earthen till access road which was previously constructed during 
the prior remedial mvestlgatlon. I he pit contamed from I to 3 feet of standing water depending on the location 
within the pit and seasonal weather conditions. 

Shallow test pits were advanced at four well-spaced locations to characterize pit floor sediments. 
Samples, designated D5, D7, D14, and D20, were collected at 2-foot intervals from 0 to 4 feet bgs. Substantial 
petroleum product was visible during excavation of the shallow test pits. 

On 11 October 1994, two discrete soil samples, CALIBI and CALIBZ, were collected from separate 
locations at Site 2. The samples were split, with one set of split samples analyzed on site using the field TPH 
analyzer and the second set of split samplca analyzed at the off-site testing laboratory 

3.2.6.2 Analvtical Results 

All samples were analyzed by ASC for TCL HVOCs (USEPA Method 8010), TPH-GC (USEPA 
Method 801S/8100), BTEX (USEPA Method 8020), TCL pesticides (USEPA Method X080), and full RCRA 
TCLP. 
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TPH-GC concentrations for the four samples collected from 0 to 2 feet bgs ranged from 14 2 to 
98.7 mgikg for lighter molecular weight PHC, 9,330 to 162,000 mg/kg for medium PHC, and 2,540 to 
39,800 mg!kg for heavier PHC. Other detected compounds between 0 and 2 feet bgs were below applicable 
levels of concern. 

TPH-GC concentrations for samples collected from 2 to 4 feet bgs were below detection limits for light 
PHC, and ranged from IO I to I, I90 mgikg for medium PHC, and ~424 to 1080 mg/kg for heavy PHC. Other 
detected compounds between 2 and 4 feet bgs were below applicable levels of concern. 

Investigative analytical results for the separator pit floor. collected prior to the soil removal action, are 
summarized in Table 3-8. Impacted soils from the separator pit floor were subsequently excavated and 
transported to Site I for placement in the landfill ravine area. 

In preparation for TPH soil delineation in the separator pit, hvo soil samples CALIBI and CALIBZ, 
were collected on 1 I October 1994 and analyzed for TPH-IR by ASC. The results were compared with field 
TPH analyzer data for the name samples. The field analyzer results were sufficiently close to the laboratory 
TPH results to support use of the field TPH analyzer for delineation. The laboratory results are summarized 
in Table 3-9. 

3.2.7 Separator Pit - Berms 

3.2.7.1 Samoling Methodolow 

Four investigative soil samples, designated A, B, C, and D, were collected on 25 October 1994 from 
the excavation sidewalls in the southwest corner ofthe separator pit. Sampling ofthe sidewalls was conducted 
to evaluate the levels ofPHC contamination in the excavation. Collection of the four grab samples was biased 
towards surface soils exhibiting greater petroleum hydrocarbon impact based on visual inspection and product 
odor. All four samples were analyzed for TPH by USEPA Method 418.lM. In addition, the sample 
containing the highest TPH concentration was analyzed for SVOCs by USEPA Method 8270. 

During excavation of soils from the containment berms surrounding the oil separator pit area, soil 
samples were collected and screened in the field using a TPH analyzer. Screenmg results that mdlcated TPH 
at a level greater than or equal to 100 mg/kg were used to determine areas requiring additional soil removal. 
Soil samples having a TPH concentration significantly less than 100 mgikg (based on a margin of safety) were 
tested at ASC and AtN to confirm that TPH levels were significantly below 100 mg/kg. The locations of 
confirmation samples collected from the separator pit berm area are shown on Figure 5. Refer to Section 3.3.5 
for further discussion pertaining to confirmation sampling of the separator pit containment berms. 

3.2.7.2 Analvtical Results 

TPH concentrations measured 4,480 mg/kg in Sample A, 73.2 mg/kg in Sample B, 1,690 w&g ill 
Sample C, and 9,890 mgkg in Sample D. Samples A, C, and D exceeded the MDE TPH clean-up standard 
of 100 mg/kg. Sample D, which contained the highest TPH concentration (9,890 mgikg), was analyzed for 
SVOG. Although SVOCs were not detected in Sample D, the minimum detection limit was 37.2 mg/kg due 
to TPH matrix interference. Based on the TPH results, additional soils were removed from the southwest 
portion of the separator pit, and placed in the Site I landfill. 

Analytical results for all four samples are summarized in Table 3-10 
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3.2.8 Scpnrntor Pit Outtlow Swole 

3.2.8.1 Samoline Methodology 

A narrow unlined outflow wale (Area E) conveyed outflow from the oil separator pit to the Happy 
Valley Branch. Prior to grouting the separator pit outflow culvert, the outflow wale continued to flow at a 
rate of several gallons per minute. 

To assess contamination levels in outtlow wale soils, six sample points (designated El through E6) 
were established at equal intervals along the bottom of the swale except where the wale entered a short 
roadway culvert. Samples were collected in hvo phases: first from between 0 and 2 feet bgs, and, later, from 
2 to 4 feet, Due to refusal of the sampling equipment in the wale at a depth of 2 feet, it was necessary to 
relocate deeper sampling intervals away from the wale. The composition of the obstruction could not be 
determined due to turbid water and mud in the bottom of the sample hole. 

3.2.8.2 Analytical Results 

All samples were analyzed by ASC for TPH-GC and BTEX (USEPA Method 8020). In addition, two 
samples from 0 to 2 feet bgs and one sample from 2 to 4 feet bgs were also analyzed for HVOCs (USEPA 
Method 8010), TCL pesticides (USEPA Method SOgO), and RCRA metals by the TCLP. A second sample 
from 2 to 4 feet bgs was analyzed for TCL pesticides only. 

TPH-GC concentrations for samples collected from 0 to 2 feet bgs contained less than the MDL of 
4.35 mgikg for light PHC, 48.4 to 7,340 mgikg for medium PHC, and 77.8 to 6,650 mg/kg for heavy PHC. 
The pesticide analysis indicated DDD at a concentration of 12.4 mg/kg in Sample E3A (0 to 2 ft bgs). The 
USEPA risk-based standard (residential soil) for DDD is 2.7 mg/kg. Other detected compounds between 0 
and 2 feet bgs were below applicable levels of concern. 

TPH-GC concentrations for samples collected from 2 to 4 feet bgs were less than the MDL of 
2.95 mg/kg for light PHC, 14.10 to 787 mgikg for medium PHC, and ~19.5 to 104 mgikg for heavy PHC. 
Other detected compounds between 2 and 4 feet bgs were below applicable levels of concern. 

The analytical results for the Area E outflow wale are summarized in Table 3- Il. 

Soils within and adjacent to the separator pit outtlow wale were subsequently excavated and 
transported to Site 1 for placement under the future landfill cap. Following the soil removal action, the outtlow 
wale was reconstructed to provide for drainage from the wetlands constructed to ecologically restore the 
separator pit area. 

3.2.9 Separator Pit - Concrete Vault Area 

3.2.9.1 Samplina Methodology 

Upon receiving authorization from EFA-Chesapeake, OHM proceeded with the demolition and 
removal ofthe two concrete oil/water separator vaults located approximately 30 feet south of former Firefighter 
Training Building C. Soils impacted by fuel oil were encountered in the till and native soils surrounding the 
cuncrete vaults. The fuel oil impacted soils extended to bedrock, and southward to a bedrock ledge located 
at the northern terminus of former drying beds associated with the former sewage treatment facility. 
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All sampling for the concrete vault area excavation was performed for the purpose of clean-up 
confirmation. Investigative samples were not obtained in the concrete vault area prior to excavation because 
contamination was clearly apparent. 

3.2.9.2 Analvtical Results 

Confirmation sampling methodology and analytical results for the concrete vault area are provided in 
Section 3.3.7. 

32.10 Separator Pit - Water 

3.2.10.1 Samoliw Methodolow 

In addition to soil samples, OHM collected a single liquid sample from the oil separator pit on 
18 August 1994. The liquid sample analytical data was used to establish a potential “worst case” influent 
stream for the design ofthe on-site water treatment system. The liquid sample was collected near the location 
ofthe soil sample containing the most elevated TPH concentration. The most elevated TPH concentration was 
located near the outlet structllre in the southeast corner of the separator pit. The liquid sample was collected 
after first agitating impacted pit bottom sediment. 

3.2.10.2 Analvtical Results 

The aqueous sample, designated OWS-1, was analyzed by ASC for TSS, TDS, pH, TPH-GC. TCL 
VOCs, TCL SVOCs, TCL pesticides and PCBs, and TAL metals. Medium and heavy PHCs were detected 
at concentrations of 11 I mg/L and 22.1 mg/L, respectively. Laboratory analyses found low but detectable 
levels of Aroclor 1248, toluene, xylene, and 2-methylnaphthalene. The data for the liquid sample is 
summarized in Table 3-12. 

3.2.11 Pesticide-Impacted Wetlands 

3.2.1 I.1 Samalinv Methodology 

Soil sampling was performed in the wooded wetlands (Area H) northeast ofthe firefighter training pad 
and north of the oil separator pit to delineate the extent of pesticides detected during prior investigative 
activities by others (Remedial Investigation). Sample locations were typically established in areas hkely to 
accumulate elevated concentrations of previously identified pesticide compounds, primarily wales and 
depressions within the wetland area. Three rounds of sampling were performed: 20 July 1994,2 and 3 August 
1994, and 20 September 1994. 

Sampling conducted on 20 July 1994 concentrated on sample collection between 0 to 1 foot bgs. The 
samples were then shipped to AX tor ICL pestude analysis (USEPA Method 8080). Analytical results for 
detected compounds were compared with residential pesticide standards specified in USEPA Risk-Based 
Concentration Tables, dated 07 January 1994. The results indicated that DDD, DDE, and DDT exceeded the 
USEPA residential standards for soil. Sample results that exceeded the USEPA pesticide standards were used 
to establish both deeper sampling intervals and additional sample locations. The additional sampling was 
performed to vertically and horizontally delineate the extent of pesticide-impacted soils. 

During the 2 and 3 August 1994 sampling event, additional soil samples were collected from I to 
2 feet bgs at locations sampled on 20 July 1994 where pesticide concentrations exceeded USEPA residential 
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pesticide standards. Additional soil samples were collected from 0 to I foot hgq at new wmpling locations to 
allow for horizontal delineation of pesticide impacted soils. 

During the 20 September 1994 sampling event, <ix additional samples were collected from 0 to I foot 
bgs at new sampling locations to further delineate the extent of pesticide impacted soils. 

3.2. I 1.2 Analvtical Results 

Three pesticide compounds, DDD, DDE, and DDT, were detected above USEPA residential soil 
standards during the sample events. The USEPA health risk-based standards are 2.7 mg/kg for DDD, 
I .9 mgikg for DDE, and 1.9 mgikg for DDT. During the three sampling events, eighteen samples collected 
between 0 and I foot bgs, and two samples collected behveen 1 and 2 feet bgs exceeded the USEPA risk-based 
standards for residential soils. 

The analytical results for the Area H pesticide impacted wetland are summarized in Table 3-13 

3.3 CONFIRMATION DATA 

Confirmation samples, both solid and aqueous, were collected at specific locations following removal 
of contaminated materials. The impacted locations were first determined by means of investigative sampling 
and analysis. The objective of the confirmation sampling was to verify that the impacted materials, primarily 
soils and groundwater, had been removed, and the locations had been successfully remediated to the chemical 
cleanup goals (see Section I .3). 

The confirmation sampling methodologies and corresponding analytical results for each area of 
concern at Site 2 are presented in the following sections. 

3.3.1 Soils Below Firefighter Training Pad 

Based on the TPH results of investigative soil samples collected from between 0 and 4 feet bgs below 
the firefighter training pad (Table 3-l), the concrete pad and underlying soils at sample locations F17 and F22 
were removed to a depth ot approxtmately 2 feet bgs over an area measuring approximately 30 feet by 30 feet 
at each location. 

3.3.1.1 Samplmo Methodology 

Soil grab samples were collected at a depth of approximately 2 feet to verify removal of PHC-impacted 
soils. Three samples were collecred from the excavation centered at former sampling location Fl7, and four 
samples were collected from a second excavation centered at former sampling location F22. 

3.3. I .t Analvtical Resulrs 

The seven soil samples were shipped to ASC to be analyzed for TPH-IR. The four samples located 
near F22 were determined to be below the MDE standard of 100 mg/kg for TPH. One of the three samples 
collected near F17, Sample F-17-2, measured 704 mg/kg for TPH. Analytical results for samples collected 
near F17 and F22 are summarized in Table 3-14. 

Due to the elevated TPH result at F-17-2 and the PHC-impacted soils observed adjacent to the F-17-2 
sampling location, additional PHC-impacted soil was removed from the F-17-2 location. A cradle for 
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anchoring an UST and associated piping were discovered during soil removal lnformarion pertaining to the 
expanded excavation is provided in Section 3.3.2 (UST Nos. 5 and 6). 

3.3.2 Former Underground Storage Tank Locations 

3.3.2.1 Samoline Methodology 

As part of the Site 2 remedial action, former locations of USTs under or adjacent to the firefighter 
training pad were excavated to assess subsurface conditions and to remove any remaining PHC impacted soils. 
Former aboveground storage tank (AST) No. 7 was located in a concrete vault approximately 30 feet south 
of the Firefighter Training Building A. 

During excavation of each former UST location, soil samples were collected and field screened using 
a TPH analyzer. Field screening results that indicated TPH at a level equal to 100 mgikg were used to guide 
soil removal activities. Soil samples having a TPH concentration measurably less than 100 mg/kg were 
analyzed at ASC to confirm that TPH levels were sufficiently below 100 mgikg to stop contaminant removal 
actions. 

Confirmation sample locations are shown on Figure 5. Analytical results for confirmation samples 
at former UST and AST locations are summarized in Tables 3-15 through 3-21. 

3.3.2.2 Analvtical Results 

Analytical methods and results for confirmation samples collected at former UST locations are 
described below. 

USTNos. 1 and 2 

Due to the presence of groundwater at a depth of approximately 1 I feet, confirmation solI samples 
were collected at 1 I sidewall locations between 0 and 4 feet above the water table. Sampling was biased 
toward utility piping observed “daylighting” in the excavation sidewalls. The 11 samples were shipped to ASC 
where all samples were analyzed for IPH-IK, and three selected samples were analyzed for BTEX (USEPA 
Method 8020). All samples were below the MDE TPH standard of 100 mgikg. The analytical data for UST 
Nos. 1 and 2 is summarized in Table 3-15. 

UST Nos. 3 and 4 

Samples of both soil and recharged groundwater were collected for off-site laboratory testing durirrg 
excavation at the former locations of USTNos. 3 and 4. A sample of stained sidewall soil, designated UST3, 
was collected on 7 October 1994, and analyzed for TPH-IR and TCL SVOCs (USEPA Method 8270). The 
TPH-IR concenrrarion of 1,570 mg/kg exceeded the MDE TPH acliou lrvcl UT 100 III&,. Based on this 
resulf additional soil was removed from the excavation. The analytical results for this sample are provided 
in Table 3-16A. 

Following removal ofadditional contaminated soil, confirmation samples were collected from all four 
excavation sidewalls and the excavation bottom. The confirmation samples were analyzed by ASC for TPH-IR 
and BTEX. One sample, T3BOT, was annlyzcd for TCL VOCs (USEPA Method 8240). All TPH-IR results 
were below the MDE TPH cleanup standard. BTEX compounds were not detected in the five confirmation 
samples and TCL VOCs were detected at low levels. The analytical results for the five confirmation soil 
samples are summarized in Table 3-168. 
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Sampling of the excavation bottom was made possible due to the slow rate at which groundwater 
entered the excavation. A second sample was collected from the excavation bottom in conjunction with 
pumping of the excavation to recharge groundwater for liquid sampling. 

One groundwater sample designated T3H20, was collected from the excavation on 27 October 1994 
for laboratory TPH-IR analysis by AEN. PHCs were detected at a concentration of 0. I54 mg/L in the 
groundwater sample. The result is provided in Table 3-16C. 

UST Nos. 5 and 6 

Soil samples were collected for field TPH analysis and off-site laboratory testing by AEN during 
excavation at the former locations of Tank Nos. 5 and 6. Confirmation soil samples were collected from all 
four excavation sidewalls and rhe excavation bottom. All confirmation samples were analyzed for TPH-IR, 
and two confirmation samples were analyzed for BTEX and HVOCs. The south and east sidewalls required 
additional soil removal after the two corresponding sidewalls samples exceeded 100 mgikg for TPH-IR. 
Following additional soil removal, acceptable TPH results were obtained for all sidewalls and the excavation 
bottom. BTEX compounds were not detected, and one HVOC compound, methylene chloride, was detected 
at very low concentrations. The analytical results for the Tank Nos. 5 and 6 confirmation soil samples are 
summarized in Table 3-17. 

AST No. 7 

Former AST No. 7 was installed in an above ground vault. Based on the results of field screening and 
laboratory testing for TPH, underlying soil was excavated only to a depth of approximately 3 feet bgs. One 
confirmation soil sample, designated T7BOT, was collected from the bottom of the resulting excavation and 
analyzed by ASC for TPH-IR. The TPH-IR result was below the MDE TPH cleanup standard of 100 mg/kg. 
The analytical result for sample T7BOT is provided in Table 3-18. 

UST No. 9 

Soil samples were collected for field TPH analysis and off-site laboratory testing by ASC during 
excavation at the former location of UST No. 9. Confirmation soil samples were collected for the four 
excavation sidewalls and the excavation bottom. All five confirmation samples were analyzed for TPH-IR. 
The laboratory TPH-IR concentration for the excavation bottom sample, collected at approximately IO feet bgs, 
measured I08 mgikg which marginally exceeds the MDE TPH cleanup standard. Addltlonal soli and rock 
were removed from the floor of the excavation down to the practical limit of the excavation, i.e., competent 
bedrock. Acceptable TPH results were obtained for all excavation sidewalls. The analytical results for the 
USTNo. 9 confirmation soil samples are summarized m [able J-IY. 

Tank No. 10 

Soil samples were collected for field TPH analysis and off-site laboratory testing by ASC during 
excavation at the former location of the administration building UST. Confirmation samples from the 
excavation sidewalls and floor were analyzed for TPH-IR. Acceptable TPH results, below 100 mg/kg, were 
obtained for all confirmation samples. The analytical results for the confirmation soil samples are summarized 
in Table 3-20. 
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Administration Buildinr Tank 

Soil samples were collected for lield TPH analysis and off-site laboratory testing by AX during 
excavation at the former location of the administration building IIST Confirmation soil samples were 
analyzed for TPH-IR. Acceptable TPH results were obtained for all confirmation samples. The analytical 
results for the confirmation soil samples are summarized in Table 3-21. 

3.3.3 Separator Pit - Outflow &vales 

3.3.3.1 Samolincr Methodology 

Based on the results of investigative sampling and analysis, and ongoing field screening for TPH, 
approximately 3 to 4 feet of soil were removed along the entire length of the oil separator pit outflow swale. 
In addition, the berm and headwall structure at the upgradient end of the outflow swale were excavated and 
transported to Site I, Confirmation samples were collected along the entire length of the outflow swale and 
in the former location of the berm, between the head wall and the oil separator pit. 

3.3.3.2 Analvtical Results 

Confirmation soil samples, collected at nine locations, were analyzed by ASC for TPH-IR and TCL 
pesticides. Due to elevated PHC and pesticide concentrations at three locations, additional soil was removed 
from the outflow swale. A second round of confirmation samples was collected at the three locations. All 
sampling results were below levels of concern following the second round of soil confirmation sampling. 
Results are summarized in Table 3-22. 

3.3.4 Separator Pit - Floor 

3.3.4.1 Samuline Methodology 

During the soil removal action in the oil separator pit area, soil samples were collected and screened 
in the field using a TPH analyzer. Screening results that indicated TPH at a level greater than or equal to 100 
mg/kg were used to determine areas requiring additional son removal. Sod samples having a TPH 
concentration significantly less than 100 mg/kg (based on a factor of safety) were analyzed at the designated 
off-site laboratory to confirm that TPH levels were well below 100 mg/kg. The locations of confirmation 
samples collected from the separator ptt tloor are shown on Figure 5. 

3.3.4.2 Analytical Results 

In addition to intensive field screening of samples using the TPH analyzer, 25 confirmation samples 
were collected from the floor ofthe separator pit for TPH-IR analysis by AX. All samples contained less than 
the MUE TPH cleanup standard of 100 mg/kg. The analytical results are summarized in Table 3-23A. 

Four of the twenty-five confirmation samples, D29C, D33C, D46C, and D47C, were analyzed for 
HVOCs (USEPA Method X010), BTEWaromatics (USEPA Method 8020), and TCL pesticides and PCBs 
(USEPA Method 8080), and TPH-IR (USEPA Method 418.IM). All detected compounds were below 
established cleanup levels. 

The analytical results for the separator pit floor confirmation soil sampling are summarized in 
Table 3-238. 
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3.3.5 Separator Pit - Containment Rermr 

3.3.5.1 Samolina Methodology 

During the soil removal action for the berms surrounding the oil separator pit area, soil samples were 
collected and screened in the field using a TPH analyzer. Screening results that indicated TPH at a level 
greater than or equal to 100 m&g were used to determine areas requiring additional soil removal using a TPH 
analyzer. Soil samples having a TPH concentration significantly less than 100 mgikg (based on a margin of 
safety) were tested at ASC and AEN to confirm that TPH levels were significantly below 100 mg/kg. The 
locations of confirmation samples collected from the separator pit berm area are shown on Figure 5. 

3.3.5.2 Analvtical Results 

Thirty-five confirmation samples were collected from the berms of the separator pit for TPH-IR 
analysis. Additional soil was removed where sample locations exceeded the MDE TPH cleanup standard of 
100 m&kg. These locations were then resampled and analyzed to obtain a TPH result less than 100 mgikg. 
The analytical results are summarized in Table 3-24A. 

Two confirmation samples, BERM36 and BERM41, were analyzed for HVOCs (USEPA Method 
Solo), BTEXIaromatics (USEPA Method 8020), TCL pesticides (USEPA Method 80X0), and IPH-IK 
(USEPA Method 418.1M). All detected compounds were below established cleanup levels. 

The analytical results for the containment berm soil contirmatton samphng are summarized in 
Table 3-24B. 

3.3.6 Separator Pit - Water 

Two unfiltered water samples, PIT H20 NW and PIT H20 SW, were collected from water standing 
in the northwest and southwest comers of the separator pit excavation, The two water samples were collected 
after pumping standing water and groundwater recharge from the two comer areas. The samples were 
analyzed for TPH-IR and the full TCL and TAL with the exception of cyanide. 

DDT was detected at a concentration of 0.001 mgiL in the water sample from the southwest comer 
ofthe separator pit. The same sample was determined to have a TPH concentration of 2.29 mg/L. VOCs and 
SVOCs were all below minimum detection limits for both samplea. The analytical results for the two separator 
pit water samples are summarized in Table 3-25. On-site treatment of water removed from the separator pit 
is discussed in Section 3.4.2. 

3.3.7 Concrete Vault Area 

3.3.7.1 Samuliur Methodology 

During the removal of the two concrete oil/water separator vaults, soils surrounding the vaults were 
determined to be PHC-impacted based on field TPH screening and visual inspection. On I I, 12, and 16 
January 1995, following the removal ofPHC-impacted soils, I I confirmation soil samples were collected from 
the excavation sidewalls behveen 0 and 4 feet above the water table. The water table was located at a depth 
of approximately IO feet bgs. The locations of confirmation samples collected from the separator vault 
excavation are shown on Figure 5. 
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Competent bedrock was encountered approximately 1 to 2 feet above the water table over more than 
half of the excavation floor. Over the remaining floor area, competent bedrock was encountered from 0 to 
2 feet below the water table. A composite soil sample (designated SV04FL) consisting of gray-colored soil 
was collected from the floor of the excavation at the soil and bedrock interface (above the water table). 

3.3.7.2 Analvtical Results 

AI[ 12 soil samples were analyzed by AEN for TPH-IR and 2 of the 12 samples were also analyzed 
by AEN for BTEX (USEPA Method 8020). Sample SV04FL, composed of soil remaining over the bedrock 
floor, was determined to have a TPH concentration of 3,100 mg/kg. TPH-IR analysis of sample SVIOW, 
composed of soil near decomposed sidewall bedrock, measured 390 mgikg. Additional soil and rock were 
removed from the floor and sidewall of the excavation to the practical limit of excavation (i.e., competent 
bedrock). Soil samples SVO9W and SVI IW were analyzed by AEN for BTEX; BTEX compounds were 
detected at low concentrations. 

Analytical results for soil samples collected in the separator vault excavation are summarized in 
Table 3-26. 

3.3.8 Pesticide-Impacted Wetlands 

3.3.8.1 Samalina Methodoloey 

Based on the results ofthe investigative sampling in the pesticide-impacted wetland located northeast 
of the separator pit, soils were removed from areas containing pesticides above USEPA risk-based standards 
for residential soils. On 12 December 1994, a confirmation soil sample, designated H50C, was collected at 
one location near the separator pit and forwarded to AEN. On 6 January 1995, I8 addmonal sod confirmation 
samples were collected, and shipped to ASC. All samples from the pesticide-impacted wetlands were analyzed 
for TCL pesticides (USEPA Method 8080). The 19 confirmation samples were assigned sample numbers 
H50C through H68C. The locations are mchcated on ~lgure 5. 

Based on the results of confirmation samples collected on 6 January 1995, additional soils were 
removed to a depth of approximately 4 feet in the area of seven sampling locations that srill contained 
concentrations of pesticides above USEPA risk-based standards for residential soils. On 25 January 1995, 
following the removal of additional soil, seven soil samples were collected and analyzed for TCL pesticides. 
All seven so11 samples were below USEPA risk-based concentrations for resider&d built. Tbe second round 
confirmation samples were HS4C2, H56C2, H6lC2, H6SC2, H66C2, H67C2, and H68C2. 

3.3.8.2 Analvtical Results 

Sample H50C, collected on 12 December 1994, was below USEPA risk-based levels for all pesticide 
compounds. The seven of 19 sampIt-3 cullccted on 6 January 1995 that cxcccdcd USEPA risk bused 
concentrations contained DDD to 8.29 mg/kg, DDE to 1.91 mg/kg, and DDT to 18. I. The analytical results 
for all confirmation samples collected in the pesticide-impacted wetlands are summarized in Table 3-27. 

3.4 QUALITY CONTROL DATA 

3.4.1 Laboratory Duplicate Analysis 

The duplicate samples collected at Site 2 were split samples. Duplicate RPD results were generally 
better than for Site I, as is evidenced by the lower RPD found for most analyses. The eqation for calculating 
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SITE 2 SAMPLING AND ANALYSIS 

RPD is given in Section 2.4.1. In most cases, the sample concentrations were so small that the WI3 

calculation did not provide a meaningful result. For example, sample D33C and its duplicate contained 

benzene concentrations at 2 micrograms per kilogram (pgikg) [parts per billion (ppb)] and 0.1 &kg, 
respcctivcly. The RPD between these two results is 180 percent, but the difference is only I 9 pg/kg Thi? 

same difference for samples with an average concentration [i.e., (S, + S&2] of 1 .OS milligrams per kilogram 

(mgikg) [parts per million (ppm)] would result in an RPD of 0. IS percent. Thus, RPDs for two samples at high 
concentrations are affected less by differences in concentration than hue samples at low concentrations. 

When both non-pesticide sample concentrations were determined to be greater than 1 mgikg, an 
average RPD of 17 percent was obtained, while concentrations less than I &kg had an average RPD of 

77 percent. The RPD for pesticide analyses with both concentrations greater than I mg/kg was greater than 

17 percent, which may have been due to the high organic content of the soil limiting extraction of the 
pesticides from the soil, or interfering with the detection of pesticides in the gas chromatograph. 

The comparative analytical results and RPD values for Site 2 samples are provided in Tables 3-28A, 
3-288, and 1.28C. 

3.4.2 Water Treatment 

Temporary water treatment was conducted by OHM at Site 2 beginning in September 1994 and 
concluded in December 1994. The temporary water treatment system consisted of three bag filter units, one 

sand filter unit. and one granular activated carbon unit. The system was designed based on the results of a 
“worst case” liquid sample, designated OWS-I, obtained from the separator pit. The analytical results for 

OWS-1 are summarized in Table 3-12. Further discussion with regard to OWS-I is presented in 
Section 3.2.10. The system was demobilized on 20 December 1994. The water treatment unit was used to 
treat standing water collected from the separator pit. 

One influent and one effluent sample was collected during each day the water treatment system was 
in operation. Each sample was typically analyzed for TPH-IR and BTEX. In addition, both influent and 
effluent samples were analyzed for pesticides and PCBs on a weekly basis, and HVOCs less frequently. With 
the exception of TPH, the treatment system effectively eliminated ail chemical compounds detected in the 
influent. TPH was substantially reduced by the treatment system in every instance. 

The treated water was staged in interim 12,000-gallon holding pools pending receipt of the analytical 
data. Upon receipt of analytical data, the treated water was transferred to a I,U00,000-gallon treated water 
storage tank (ModuTank). The treated water was then used for on-site dust control in accordance with written 

MDE authorization. 

Analytical results for water treatment samples are summarized in Table 3-29. The laboratory analytical 
reports are provided in Appendix F. 

3.4.3 Solidification 

Soils excavated at Site 2 from the separator pit generally required the addition of solidification or 
bulking agents to address potential free liquids. In addition, the MDE required that potentially saturated 
materials removed from Site 2 be subjected to paint filter testing (USEPA Method 9095) prior to transport. 
To comply wirh the MDE testing requircmrnt, OHM conducted paint filter testing through 14 October 1994 
on all materials excavated at Site 2 that potentially contained free liquids. All samples passed the paint filter 
test. The paint filter test results are summarized in Table 3-30. 
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SITE 2 SAMPLZNG AND ANALYSIS 

3.5 MATERIAL TESTING DATA 

3.5.1 Soil Materials - Geotechnical Properties 

Geotechnical laboratory testing was conducted for both on-site and imported materials to identify their 
physical properties and suitability for specific construction applications. The material testing laboratory for 
the project was FWA Geosciences. 

FWA Geosciences tested on-site soils obtained from borrow pit areas established by OHM, on-site 
soil removed from the Wetland Mitigation Area, and both the fine mason and utility sands obtained from York 
Building Products, Inc. of Perryville, Maryland. Geotechnical tests performed by FWA Geosciences included 
direct shear (ASTM D3080), Atterberg Limits (ASTM D43 18), grain size (ASTM D422), and soil 
classification (ASTM D7487) 

The geotechnical test reports prepared by FWA Geosciences are provided in Appendix H. 

3.5.2 Soil Materials - Chemical Properties 

Imported earthen construction materials were sampled and analyzed prior to delivery on site to verify 
that specific hazardous constituents were not present in the materials. Each material was tested for PCBs and 
all RCRA TCLP parameters, VOCs, SVOCs, pesticides, herbicides, and metals. The following imported 
materials were sampled and tested: 

l Leaf compost, commercially referred to as “Leafgro,” used in producing topsoil 

* Sand till from York Building Products, Inc. (excavation fill at Site 2) 

. Bank run fill from Cecil Sand & Gravel, Inc. of Perryville, Maryland (excavation fill at 
Site 2). 

Leaf compost, commercially referred to as Leafgro, was required for mixing with non-organic on-site 
soils to generate a topsoil layer in restored wetland areas including Site 2 and the Wetland Mttlgatlon Area 
adjacent to the reservoir. In addition, the leaf compost was mixed with wood chips generated during clearing 
activities to enhance the decomposition of the wood chips into a topsoil suitable for use on the constructed 
landfill cap surface. 

Prior to initiating bulk deliveries of leaf compost, a sample was obtained on I7 November 1994 and 
delivered to AEN for full TCLP analyses. A second sample was collected on I December 1994 and delivered 
to the testing laboratory for PCB analysis. The results for the sample, designated LEAFGRO on Table 2-8, 
were all below detection limits except for2,4 D, a herbicide, which was detected below maximum contaminant 
standards. Based on the results ot the analytlcal testing, the leaf compost material was imponed on silt. lix ue 
in topsoil composting. 

The analytical results for imported materials are summarized in Table - ‘-8. The laboratory analytical 
reports are provided in Appendix C. 
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3.5.3 Soil Materials - Agronomic Properties 

Agronomic testing of the Site 2 topsoil mixture using the leaf compost was not performed as the 
mixture was established and approved for use by Environmental Quality Resources, Inc (EQR) of Silver 

Spring Maryland, the wetland mitigation subcontractor. 
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4.0 WETLAND MITIGATION AREA SAMPLING AND 
ANAL YSIS 

4.1 MATERIAL TESTING DATA 

Since the Wetland Mitigation Area did not constitute an environmental area of concern, investigative 
and confirmation sampling was not required, and only material testing was performed. The location of the 
Wetland Mitigation Area within NTCB is shown on Figure 1. 

4.1.1 Soil Materials - Geotechnical Properties 

Geotechnical testing of soils was not required at the Wetland Mltlgatlon Area 

4.1.2 Soil Materials - Chemical Properties 

Leafgro (leaf compost) was required for mixing with non-organic on-site soils to generate a topsoil 
layer in restored areas including Site 2 and the Wetland Mitigation Area adjacent to the NTCB reservoir. In 
addition, the leaf compost was nuxed wth wood chips generated during clearing acriviries to enhance: the 
decomposition ofthe wood chips into a topsoil suitable for use on the constructed landfill cap surface at Site I. 

Prior to mmatmg bulk deliveries of Leafgro, a sample was provided by the Leafgru wpplie~ on 
17 November 1994 and delivered to the testing laboratory for full RCRA TCLP analyses. A second sample 
was collected on 1 December 1994 and delivered to AEN for PCB analysis. The results for the sample, 
designated LEAFGRO in Table 2-8, were all below detection limil>, except for 2,4-D, a herbicide, which was 
detected well below the corresponding toxicity characteristic standard. Based on the results of the analytical 
testing, Leafgro was imported on site for use in topsoil composting. 

4.1.3 Soil Materials - Agronomic Properties 

Agronomic lr,liry uf the Wetland Mitigation Area topsoil mixture using the leaf compost was not 
performed as the mixture was established and approved for use by EQR of Silver Spring Maryland, the 
wetland mitigation subcontractor. 
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5.0 ANALYTTCAL DATA REVIEW 

5.1 INTRODUCTION 

An analytical data review was performed by OHM to verify that all analytical procedures and results 
were acceptable based upon Quality Assurance/Quality Control (QA/QC) parameters set forth in USEPA 
SW-846. These requirements are specific to each analytical method performed by the testing laboratory. The 
primary objective of the data review was to confirm validity of analytical data generated for this project. The 
data review was pcrformcd by Dr. Michael J. Lacy, Ph.D., project chemist for OHM Field Analytical Servicer - 
Northeast Region. 

The analytical data reports reviewed by OHM were generated by ASC and AEN The data review 
entailed evaluation of confirmation and water treatment sample data generated using the following analytical 
methods: 

l Pesticides (USEPA SW-846 Method 8080) 
l TPH (USEPA Method 418.1) 
- VOCs (USEPA SW-846 Methods 8010, X020, and X240) 
l SVOCs (USEPA SW-846 Method 8270) 
l Metals (USEPA SW-846 Method 6010,7470, and 7740) 
. TSS (USEPA Method 160.2). 

5.2 DATA REVIEW 

5.2.1 Soil Samples 

The analytical data for 75 post-excavation soil samples were reviewed by OHM. This number of 
samples represents 42 percent of the post-excavation soil samples and 24 percent of the total number of soil 
samples. The completed analytical review forms are presented in Appendix I. 

5.2.1.1 Pesticides 

The pesticide analyses were generally acceptable. All holding times were met and detection limits 
were below the site action levels. No contamination was seen in any blank samples. Surrogate standards were 
usually within limits for both recovery and retention time (RT) shifts, although the samples collected 16 and 
I7 March 1995 had unacceptable tetrachloro-m-xylene (TCMX) RT shifts on the tinal standard run. Samples 
collected I7 and 20 March 1995 had unsatisfactory recoveries for TCMX with samples DC and DCl, and the 
recovery of decachlorobiphenyl was outside limits for sample EC2X. 

Difticulties were often encountered during calibration and continuing cahbratlon analyses. 1 hese 
usually entailed percent recoveries (%R) which were outside ofthe acceptable range, or deviations greater than 
15 percent during continuing calibrations. The most extreme case of the second difficulty was seen in the data 
of samples collected 6 and I I January 1995. Over a period of 6 days, one compound was unacceptable 
(>I 5 percent difference) in each of ten continuing calibrations ofthe primary analytical column. Over 7 days, 
40 compounds were unacceptable in a total of six continuing calibrations. Even this case posed no problem 
with the accurate quantification of analytes, since quantification is based upon the primary column and the 
compounds out on the primary column were not present in the sample. 
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Matrix spike/spike duplicate (MS/SD) analyses were usually acceptable. In cases where %R or RPD 
failed for the MS/SD of a sample, it passed for the associated method blank spike. This normally indicates 
matrix interferences, and not errors in sample preparation or analytical techniques. 

5.2. I .2 Total Petroleum Hvdrocarbons 

All TPH samples were analyzed within the method holding time. There were few problems associated 
with these analyses in general. The only difficulties which occurred were the failure to attain the required %R 
and RPD for matrix spikes. High contaminant concentrations in the sample used for MS/SD analysis was the 
sole cause of this problem Calibrations and detection limits were met in all data sets. 

5.2.1.3 Volatile Organic Compounds 

All WC samples were analyzed before holding times expired. Detection limits were below site clean- 
up levels. All surrogate standards were recovered at permissible levels from NTCB samples and laboratory 
method blanks. Surrogate standards are added to all samples and laboratory blanks at the beginning of 
laboratory sample preparation. 

Blank analytical results were evaluated for the existence and magnitude of any contamination. Method 
blanks analyzed with the samples from NTCB contained methylene chloride, a frequent laboratory 
contaminant. The method blank forNTCB samples collected on 3 and 4 November 1994 contained methylene 
chloride, acetone, toluene, and xylenes. 

Based on USEPA Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses, 
positive sample results are not reported unless the concentration of a compound in a sample collected in the 
field exceeds by ten times the amount detected in the blank. The “ten times” rule applies only to methylene 
chloride, acetone, toluene, 2-butanone, and common phthalate esters. For other compounds, i.e., xylenes, the 
reporting threshold is a sample concentration greater than five times that of the blank concentration. Since 
NTCB sample concentrations were less than the applicable factor for the compounds detected in blanks, 
positive results were not reported for NTCB samples for the aforementioned compounds. 

The method blank for NTCB samples collected on I5 and IX November 1994 contained 39 
compounds. However, the ratio ofNTCB sample concentrations to method blank concentrations for detected 
compounds did not exceed the applicable factor (five or ten). As a result, positive concentrations were not 
reported for the NTCB data correspondmg to I5 and I8 November 1994. 

Some calibration difficulties were encountered during the VOC sample analyses. The samples 
collected between Y and IX November 1994 appear to have been analyzed together, although thry WIG bent 
to the testing laboratory as two sets of samples. Each set of VOC calibrations had three compounds outside 
acceptable levels on the initial and continuing calibration of 20 November 1994, and 17 compounds outside 
acceptable levels on the ending calibration. This should have no effect on LIK &la bet, s&r rontaminant 
levels detected were very low (generally <IO &kg). 

MS/SD analyses were acceptable overall. Specific problems occurred with %R and RPD of the 
samples collected on I5 and I8 November 1994, and 19 and 21 November 1994. Both of the method blank 
spikes for these sample sets were acceptable, indicating matrix effects and not laboratory error were the cause 
of the variationa C&III nweptable levels. 
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5.2.1.4 Semivolatile Oreanic Cm 

All SVOC samples were extracted and analyzed within the appropriate holding times. Detection limits 
and calibration requirements were also met. SVOCs were not detected in the laboratory method blanks. Field 
rinsate blanks were not collected because disposable, dedicated sampling equipment was used during 
confirmation sample collection. All surrogate standard %Rs were acceptable as were all RPDs. The only 
analysis which was unacceptable was the matrix spike for the samples collected on 17 and 20 March 1995, 
where the %R for 4-nitrophenol and pentachlorophenol were high. Since these compounds were not 
encountered in these samples, the data is acceptable. 

All metals samples were extracted and analyzed within the method holding times. Detection limits 
and calibrations were both acceptable. The method blank for 16 and 17 March 1995 contained lead but less 
than ten times the amounts found in the confirmatory samples. MS/SD samples for 16, 17, and 20 March 1995 
had unacceptable recoveries ofarsenic and antimony, respectively. Both ofthese metals had a post-digestion 
spike performed, whose %Rs were acceptable. This should not effect the validity of the data generated on 
these samples. 

5.2.2 Aqueous Samples 

Analytical data for six water treatment samples out of a total of 42 (I4 percent) were included in this 
data review. The completed analytical review forms are provided m Appendix 1. The results of the data 
review for aqueous (water treatment) samples are presented below. 

5.2.2.1 Pesticides 

A review of the available data on the analysis of water treatment samples indicates no appreciable 
deficiencies m the pestlclde data. MS/SD analyses were nor performed on rhe samples analyzed dur LU 
insufficient sample being available. The batch QC sample, a method blank spike, had acceptable recoveries 
for each ofthe spike compounds. This indicates that the preparation and analyses of the samples was adequate. 

5.2.2.2 Total Petroleum Hvdrocarbons 

No appreciable inadequacies in the TF’H data wcrc in&cat& UPW review of the available data from 
the analyses of water treatment samples. MS/SD analyses were not performed on the samples analyzed due 
to insufficient sample availability. The batch QC sample, a method blank spike, had acceptable recoveries for 
each ofthe spike compounds. This indicates that the preparation and analyses of the samples was acceptable. 

5.2.2.3 Volatile Organic Comoounds 

Analysis of the water treatment samples for VOCs was performed in an acceptable manner. All 
parameters reviewed were generally within acceptable limits, including MS/SD analyses. The method blank 
spike analyses were within limits for all analyses, indicating any variation from acceptable limits for %R of 
RPD were due to the sample matrix, not the preparative and analytical techniques employed. 



ANALYTICAL DATA REVIEW 

5.3 CONCLUSION 

Overall, it appears the data generated by ASC and AEN is acceptable. While some errors were 
dctcrmined to be present, none of these errors were found to invalidate any of the data set< reviewed. The 
acceptability of the data cannot be extrapolated to unreviewed data reports. However, each data report is 
reviewed and approved for release by the laboratory QA/QC off&r. The data review by OHM is intended 
only to confirm the effectiveness of the laboratory QAIQC process by selected review of data reports. 
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6.0 CONCLUSIONS 

With the completion of the removal action by OHM at NTCB, the following conclusions are 
reasonable based on investigative and confirmation analyses and CQC testing performed between July 1994 
and June 1995. 

6.1 SITE 1 - OLD LANDFILL AREA 

- The test pit investigation established the extent ofthe debris, demolition mhhle, and similar 
materials located outside the pre-determined limits of the landfill cap to the satisfaction of the 
MDE and EFA-Chesapeake. 

. Laboratory analysis of seep liquids found low but detectable concentrations of dieldrin 
(pesticide), acetone (common laboratory cleaning agent), and metals. Aluminum, arsenic, 
barium, beryllium, manganese, mnlybdenrlm, and vanadium were present in apparently 
elevated concentrations in one Seep B sample collected before installation ofthe landfill cap. 

. lnvectigative sediment and soil samples were all determined to be non-hazardous. 

l Visible debris, demolition rubble, and similar materials outside ofthe future landfill cap limits 
were excavated and relocated under the cap. Analytical results for post-excavation sampling 
performed following the removal action northwest of the landfill cap show that these areas 
have been remediated to the satisfaction of the MDE and EFA-Chesapeake. Low but 
detectable concentrations of six pesticides, four VOCs, and various metals were detected in 
post-excavation samples. The removal action was advanced to the maximum practical limit 
possible without adversely affecting the stability and public safety of the adjacent Maryland 
Highway 276. 

l Material testing results indicated the various imported materials were within specifications, 
and were not chemically contaminated. 

l The CQC data indicated that various landfill cap materials (soils and geosynthetics) were 
installed satisfactorily. 

6.2 SITE 2 - FIREFIGHTER TRAINING AREA 

l Paint filter testing performed on the excavated and solidified materials indicated that the 
materials were sufficiently solidified with respect to free liquids prior to transport to the Site 1 
landfill. 

l Confirmation sampling results indicate that Site 2 was remediated to soil clean-up goals set 
forth by the MDE and EFA-Chesapeake. Where petroleum hydrocarbons were detected near 
bedrock, soils were removed to the practical limits of excavation (i.e., competent bedrock) 

. In the oiVwater separator vault excavation, soils contaminated with petroleum hydrocarbons 
were removed to soil cleanup goals for TPH or to competent bedrock, whichcvcr wab 
encountered first. Confirmation sampling results were used above the water table to 
determine the limits of excavation. Since collection of soil samples below the water table is 
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not an accepted practice, contaminated soils extending below the water table were removed 
to competent bedrock without confirmation soil sampling. 

l Collected waters treated on site were continned as being treated to the satisfaction of the 
MDE and EFA-Chesapeake prior to use for dust control. 

6.3 WETLAND MITIGATION AREA 

* Material testing of imported leaf compost indicated that the material was not chemically 
contaminated. 
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TABLES 



LIST OF ACRONYMS 

B - 
CCR - 
D,H - 

E - 
GC - 

I - 
IR 
J - 

<MDL - 
MS - 
NA - 
ND - 
NS - 

PCB - 
PPE - 

RCRA - 
RPD - 

svoc - 
TAL - 
TCL 

TCLP - 
TPH - 
UST 
voc - 

(####) - 

Detected in Blank 
Contractor Closeout Report 
Contains Diesel Range and Heavier Petroleum Hydrocarbons 
Effluent 
Gas Chromatograph 
InfIuent 
Infrared Spectrometer 
Estimated Concentration 
Below Minimum Detection Limit 
Mass Spectrometer 
Not Analyzed for Parameter 
No Detection for Parameter 
No Standard 
Polychlorinated Biphenyls 
Personal Protective Equipment 
Resource Conservation and Recovery Act 
Relative Percent Difference = 

IS 
RPD = 1 - s*/ 

[(Sl + S2)/21 
* 100 

where S, and S, are analytical results for the sample of interest 
and its duplicate. 

Semivolatile Organic Compound 
Target Analyte Lit 
Target Compound List 
Toxicity Characteristic Leaching Procedure 
Total Petroleum Hydrocarbons 
Underground Storage Tank(s) 
Volatile Organic Compound 
EPA Method Number 

Only compounds detected above minimum detection limits are shown on the table. 



ANALYTICAL SUMMARY TABLE 2-1 

SITE 1: LANDFILL DELINEATION SEDIMENT SAMPLING AND ANALYSIS 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

Sample No.: 
Date: 

RCRA TCLP Meti Analysis (mt/L) 

Arsenic 

Barium 

CadllliUm 

ChrOmiUlll 

Lead 

MCKUIy 

Selenium 

TPO20 
M/18/94 

0.064 

O.CQ2 

0.630 

<O.ool 

<0.006 

0.088 

<o.oc014 

<0.0013 

Sample TF920 was collected from a test pit excavated at Site 1 near the western limit of the old landfill. 

For dicsusion of Table 2-1, refer to Section 2.2.1 of CCR, Vol. 1 



ANALYTICAL suMMAR Y TABLE 2-2 

SITE 1: SEEPS A AND B LIQUID SAMPLING AND ANALYSIS 
NAVAL TRAINING CENTER - BAINBRlDGE, MARYLAND 

OHM PROJECT NO. 16006 

L4mmim Seep A seep B seep B2 
Lhlte: 08ll2/Y4 06712lY4 06115lYS 



TABLE 2-2 
(CONTINUED) 



TABLE2-2 
(CONTINUED) 

NQE: 

For dwxsslon Of Table 2-2, refer 10 Secdon 2.2.2 of CCR, Vol. 1. 



ANALYTICAL SUMMAR Y TABLE 2-3 

SITE 1: LIQUID DISPOSAL PIT SOIL SAMPLING AND ANALYSIS 
NORTHERN LANDFILL AREA 

NAVAL TRAINING CENTER - BAINBRJDGE, MARYLAND 
OHM PROJECT NO. 16006 

NQE: 

For discussion of Table 2-3, refer to Section 2.2.3 of CCR, Vol. 1. 



ANALYTICAL suMMAR Y TABLE 24 

SITE 1: LIQUID DISPOSAL PIT SOIL SAMPLING AND ANALYSIS 
SOUTHERN LANDFILL AREA 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 

Sam& No.: SPIT SPIT2 
Daft: 10108194 II/W/94 

Depfh: O-1’ S-12 ’ 

S&d, To&t % NA 55.1 

RCR.4 Chamcteristics 

Flash Point, Seta Deg. C >60 NA 

Reactive Cyanide @g/kg) < 10.0 NA 

Reactive Sulfide (mgikg) 25.0 NA 

pH (Electrode) Std. 5.83 NA 

TPH Analysis, IR (4HlM) (mg/kg) 

Petroleum Hydrocarbons NA 190,OCG 

TCL VOC Analysis, GUMS (8240) (mg/kg) 

Ethylbenzene NA 9.20 B 

Methylme Chloride NA 2.42 B 

T0lU.YW NA 11.0 B 

Xylenes NA 45.0 B 

RCRA TCLP VOC Andysir, CC/MS < MDL 

RCRA TCLP SVOC Analysis, GUMS (mglL) 

I-Methylphenol <O.lcm 1.90 J 

RCRA TCLP Herbicide Analysis, CC <MDL 

RCRA TCLP Pesticide Analysis, CC <MDL 

RCRA TCLP Metals Analysis (mg/L) 

Arsenic <0.023 1.090 

Barium 0.141 1.570 

Lead 1.13 0.464 

w: 

For discussion of Table 24, refer to Section 2.2.4 of CCR, Vol. 1. 



ANALYTICAL SUMMARY TABLE 2-5 

SITE 1: SAMPLING AND ANALYSIS OF RUBBLE LANDFILL SEDIMENT TRAP BERM 
NAVAL TRAINING CJWI’RR - BAINBRIDGR, MARYLAND 

OHM PROJECT NO. 16006 

Solid, Total % 

For discussion of Table 2-5, refer to Section 2.2.5 of CCR, Vol. 1. 



ANALYTICAL s UMMARY TABLE 2-6A 

SITE 1: NW LANDFILL MATERIAL REMOVAL 
COMPOSITE POST-EXCAVATION CONFIRMA TION SAMPLES 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 



TABLE 2-6A 
(CONTINUED) 

Sodium 

Thallium co.57 <oh0 <0.63 1.2 <0.61 0.82 

Vanadium 22.2 21.4 34.5 35.2 22.9 42.7 

Zinc 35.3 62.7 67.8 35.9 38.0 52.2 

N!xe: 

For discussion of Table 2.6A, refer to Section 2.3.1 of CCR, Vol. 1 



ANAL.YTICAL SUMMAR Y TABLE 243 

SITE 1: NW LANDFILL MATERIAL REMOVAL ACTION 
DISCRETE POST-EXCAVATION CO NFIRMATION SAMPLES 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 

Son&e No.: 3AC 3llc ICC IDC IEC IFC 
Date.. 03/15/95 03/16/95 03/16/95 03/17195 03/20/95 03/16195 

Depth: O-1’ &I’ O-1’ O-l’ Cl’ O-l’ 

TotolSolid~ % 84.4 82.9 80.6 18.5 81.1 79.7 

Total Cyanide, GC (9010) (mg/kg) < 1.2 <I.2 <1.2 <1.3 <1.2 < 1.2 

TCL VOCAnalysis, GUMS (8240) (&kg) 

Methylene Chloride 0.027 B 0.018 B 0.034B 0.011 J,B 0.011 J,B 0.011 J,B 

ACE?tOIle <0.012 <0.012 0.085 <0.013 0.013 0.042 

T~tIXhlOWXh~~~ 0.0052 J 0.015 0.0076 1 0.0079 .I 0.014 0.0064 I 

TCL SVOCAmlysis, CUMS(8270) <MDL 



TABLE 2-13 
(CONTINUED) 

For discussion of Table Z-6B, refer to Section 2.3.1 of CCR, Vol. I 



ANALYTICAL SUMMAR Y TABLE 2-M 

SITE 1: SAMPLING AND ANALYSIS OF COAL CLINKERS 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

Sampb No.: 

~~ 

RCRATCLPSVOCAdysis,GC/MS 

RCRA TCLPMetakAn&siF 

l&!E: 

For discussion of Table 2-K. refer to Section 2.3.2 of CCR, Vol. 1 

Cl 
03/20/95 

1-Z' 

< MDL 

<MDL 



ANALYTICAL SUMMAR Y TABLE 2-7 

SITE 1: QUALITY ASSURANCE DUPLICATE ANALYSIS 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

For discussion of Table 2-l. refer to Section 2.4.1 of CCR, Vol. 1 



ANALYTICAL SUMMARY TABLE 2-8 

IMPORTED COMPOST AND BORROW SAMPLING AND ANALYSIS 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

Sample no.: LEAFGROW YORK1 CECIL1 CL”4 Yo421 CROVSEI SELECT1 
Date: II/17194 12/15/94 01/19/95 04/21/95 07/31/95 07/31/95 

RCRA Characteristics 

Zorrosivity pH 

Flash Point “F 

Reactive Cyanide (mg/kg) 

Reactive Sulfide (mglkg) 

TPH Analysis, IR (418JM) (mg/kgj 

TPH Analysis, CC (8015) (mg/kg) 

PCB Analysis, GC (8080) 

RCBA TCLP VOC Analysis, CC/MS 

RCBA TCLP SVOC Analysis, GUMS 

RCBA TCLP Pesticide Analysis, GC 

RCRA TCLP Herbicide Analysis, GC (mg/LJ 

2,4-D 

RCR4 TCLP Metals Analysis 

MWZU~ 

NA NA 4.9 5.5 6.1 5.8 

NA NA NA > 203 > 203 >203 

NA NA NA <2 <2 <2 

NA NA NA 48 <40 <40 

NA NA NA NA < 17 < 16 

NA NA NA <20 NA NA 

<MDL 

<MDL 

<MDL 

<MDL 

0.00099 < o.cmso < o.ooo5o <o.ooo5o <o.cilxl5o <owo50 

0.00027 <o.o002 <o.o002 <o.o002 <o.Oco2 <o.Oca2 

For discussion of Table 2-8. refer to Section 2.5.2 of CCR. Vol. 1. 



ANALYTICAL SUMMAR Y TABLE 2-9 

SITE 1: SAMPLING AND ANLAYSIS OF PPE FOR DISPOSAL CHARACTERIZATION 
NAVAL TBAINING CENTER - BAINBRLDGE, MARYLAND 

OHM PROJECT NO. 16006 

For discussion of Table 2-9. refer IO Section 2.5.5 of CCR, Vol. I 



ANALYTICAL Sl JMMARY TABLE 2-10 

SAMPLING AND ANALYSIS OF VEGETATIVE DEBRIS 
NAVAL TRAINJ3 G CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

For discussion of Table 2-10, refer to Section 2.5.5 of CCR, Vol. 1 



ANALYTICAL SUMMARY TABLE 3-1 

SITE Z/AREA F: FIREFIGHTER TRAINING AREA SOIL SAMPLING AND ANALBSIS 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

Sample No.: FZA FIIB Fl7A F2lA FZlB F22A F22B 
Date: 0 7/l 5194 07/I s/94 07/2S/94 07-15-94 07/15/94 07/I2/94 07/12/94 

Depth: O-2’ 2-4’ O-2’ Q-2’ 2-4’ O-2’ 2-4’ 

Solids, Total % 91.8 90.3 19.3 94.4 95.7 94.8 94.6 

TPHAnolysis, IR (418.lM) (q/kg) 16.8 251 1,380 3.24 J 2.41 J 424 54.6 

p&g: 

Fordiscussion ofTables 3-l and 3-2, refer to Section 3.2.1 of CCR, Vol. 1. 

Refer to Tables 3-14 and 3-17 for post-excavation confirmation data. 



: 

ANALYTICAL SUMMARY TABLE 3-2 

SITE 2iAREA F: CONCRETE PAD AREA SOIL SAMPLING AND ANALYSIS 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

Sample No.: F2A FllB Fl7A F2lA F21B F2ZA F22B 
D&t-: 07/15/94 07/15/94 07/25/94 07/15/94 07/15/94 07/15/94 07/12/94 
Deplh M’ 2-4’ o-2’ o-2’ 2-4’ o-2’ 2-4’ 

Solids, T&d % 97.8 90.3 79.3 94.4 95.7 94.8 94 6 

TPH Analysis. IR (418.1) (mglkg) 16.8 257 1.380 3.24 J 2.41 J 424 54 6 

TPH Analysis, CC (6015/8100~ (mg/kg) 

Light Hydrocarbons (C2 ClO) c2.34 < 2.21 <2.89 c2.34 < 2.27 c2.32 11.9 

Medium Hydrocarbons (Cl0 C21) 0.054 J 33.7 395 <3.3? 0.446 I 828 53 5 

Heavy Hydrocarbons (C21 - CJO) 3.480 J 105 786 0.1901 < 16.4 59.7 14.8 J 

BTEX VOC Analysis. CC (8020) (mgfkg) 

Ethylbenzene <O.cOl <O.Wl <O.cOl <O.Wl <O.ool 0.005 0.073 

Toluene o.ooo7 J <O.cOl <O.ool <O.M)l 0.0@06 J 0.0005 J 0.036 

Xylenes 0.001 J -co.001 <O.Wl <O.Onl O.WO6 J 0.009 0.143 

For discussion of Tables 3-1 and 3-2, refer to Section 3.2.1 ofCCR. Vol. 1. Refer to Tables 3. I4 and 3-17 for post-excavation confirmation 
data. 



ANALYTICAL SUMMARY TABLE 3-3 

SITE Z/AREA A: MONITORING WELL 2-GW-6 SOIL SAMPLING AND ANALYSIS 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

Smplr No : AOlA AO1B A02A A02B AOJA A03B AlLI.4 .4ool A054 A050 
DfZl<: ouo2m om2/94 owo2/94 two2m 08/02,94 08,02/94 08,02,94 0~02/94 oa,o2,pI 08/02/9d 

lkph: M’ 24’ C2’ 2-4’ o-2’ 2-4’ O-2’ 24’ &I’ 2-v 

Sdid~. TO,., 4, 8, 9 81.9 10.5 80.0 83.5 82.9 77 8 8” 0 800 80.8 

For d~icuwon afTabler 3-3 and 34. refer to Seaion3.2.2 of CCR. Vol. I. 



ANALYTICAL SUMMARY TABLE 3-4 

SITE Z/AREA B: MONITORING WELL 2-GW-8 SOIL SAMPLING AND ANALYSIS 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 



ANALYTICAL SUMMAR Y TABLE 3-5 

SITE 2/ARRA F: FIREFIGHTER TRAINING BUILDING 
“TAR” SAMPLING AND ANALYSIS 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 

Conventional Data (mg/kg) 

Cyanide, Total 

TAL Total Meti Analysi.s (mdkg) 

AluminUm 

Alltim0ny 

AWXllC 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Sample No.: BLQG-C-TM 
Dme: 09f22/94 

<osco 

534 

<0.631 

9.11 

19.9 

0.052 

4.47 

1,620 

36.0 

copper xi.3 

Iron 79,400 

Lead 216 

Magnesium 221 

Manganese 216 

MeWIly <0.048 

Nickel 35.4 

Potassium 96.6 

Selenium 3.20 

Silver <0.123 

Sodium 24.2 

Thallium 10.4 

Vanadium 28.4 



TABLE 3-5 
(CONTINUED) 

For discussion of Tables 3-5 and 3-6. refer to Section 32.4 of CCR, Vol. 1 



ANALYTICAL s UMMARY TABLE 3-6 

SITE 2/AREA F: FIREFIGHTER TRAINING BUILDING 
LIQUID SAMPLING AND ANALYSIS 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 



TABLE 3-6 
~CONTINUED) 

For discussion of Tables 3-5 and 3-6. refer to Section 3.2.4 of CCR. Vol. 1. 



ANALYTICAL SUMMARY TABLE 3-I 

SITE 21AREA C: OIL SEPARATOR PIT INFLOW SWALE SOIL SAMPLING AND ANALYSIS 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

Sample No.: CIA CIB CZA CZB C3A C3B 
Date: 07/28/94 07/28/94 07/28/94 07/Z&/94 07/28/94 07/28/94 

Depth: M’ 2-4’ O-2* Z-4’ o-2’ 2-4’ 

Solids, Tolal % 80.6 82.2 80.3 78.7 75.8 79.2 

TPH Analysis, GC (8015/8100) (mg/kg) 

Light Hydrocarbons (C2 - ClO) <MDL 

Medium Hydrocarbons (Cl0 - C21) 1.81 I 1.85 I 7.34 5.14 174 134 

Heavy Hydrocarbons (C21 - C40) 12.40 J 10.03 I 33.4 21.5 503 273 

Halogen&d VOCAnalysis, GC (8010) (mg/kg) 

Methylene Chloride NA NA I NA I NA 0.012 B 0.011 B 

BTEX VOC Analysis, CC (8020) (mg/kg) <MDL 

TCL Pesficide Analysis, GC (8080) (mg/kg) NA NA I NA NA ND ND 

RCRA TCLP Metals Analysis (mg/LJ 

Arsenic NA NA NA NA 0.016 <o.w2 

Barium NA NA NA NA 0.614 1.10 

Lead NA NA NA NA 2.74 0.106 

For discussion of Tark 3-7, refer to Section 3.2.5 of CCR, Vol. 1 



ANALYTICAL SUMMARY TABLE 3-8 

SITE Z/AREA D: OIL SEPARATOR PIT SOIL SAMPLING AND ANALYSIS 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

.&I.&: 

For discussion of Table 3.8, refer to Section 3.2.5 of CCR. Vol. 1. 



blids, Total 5% 

l-PI3 Analysis, IR (418SM) (mg/kg) 

~euoleom Hydrocarbons 

rPH Fie[d Analyzer 

83.7 79.9 

1,800 10 

570 10 
i 

CAL.Bl and CALJB2 were collected to assess the correlation between on-site field screeoing instrument and 
off-site xudydcal results. 

For discussion of Table 3-9, refer to Section 32.6 of CCR, Vol. 1. 



ANALYTICAL s UMMARY TABLE 3-10 

SITE 2: OIL SEPARATOR PIT SOIL SAMPLES 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

Soil Samples A, B. C, and D were collected to assess berm soils located in the southwest corner of the 
separator pit. 

For discussion of Table 3-10, refer to Section 3.2.7 of CCR, Vol. 1. Table 3-10 presents investigative data; 
refer to Table 3-24A for containment berm post-excavation data. 



ANALYTICAL SUMMARY TABLE 3-11 

SITE Z/AREA E: OIL SEPARATOR PIT OUTFLOW SWALE SOIL SAMPLING AND ANALYSIS 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

Smpk No. : EOlA EOlB Em4 EOZB 
me: 07,29,94 08/08/94 0,,,9,94 06,0.4,94 

Lkprtl: o-2’ 2-4’ 02’ 2.4’ 

Solidi. TOlal 4b 54.4 85 6 79.9 84.1 

- 

I I - 

- 
I I - 

EM4 Eo4d EOSA EOSB EO6A 
07,29,94 08,08dv4 07/19/95 08fOU94 07,2*m 

C.?’ 2-l’ o-2’ 2-v lx?’ 

67.2 84.5 73.3 80.6 74 4 

NA <o.ml NA NA 0.013 s NA NA 0017Ll NA NA 00350 

<ML% 

I.%0 781 518 126 7.340 135 276 <3 19 48.4 <4.10 11.5 

I.110 335 I 248 25.2 6.650 104 427 5211 77.8 <20.5 51.6 

<OwZ <0.1,6 ow2 <O.M, <OW2 <O.MI <o.m, <O.MS <O.M, <O.M, <O.CCU 

00311 <0.,,6 O.Wl <O.M, <O.W2 <OWl <o MI <0.0x <o MI co MI <O.&l, 

NA <0.019 NA NA 12.4 2 53 NA <0”,9 NA NA <O-O22 

NA <“.I,19 NA NA 0 334 <I, 0,‘) NA <” “19 NA NA 0 014 1 

NA <0.0,9 NA NA 0 194 <o 019 NA <O.Ol!l NA NA 0 020 J 



TABLE 3-11 
(CONTINUED) 



ANALYTICAL SUMMARY TABLE 3-12 

SITE Z/AREA D: OIL SEPARATOR PIT LIQUID SAMPLE 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

Sample No.: OWN 

TAL Total Met& Analysis (mg/L) 

Aluminum 

AdillNXly 

AlXniC 

BXiUIIl 0.114 

Beryllium 0.0005 

Cadmium o.cQ2 

Calcium 30.6 

ChrOUliUm 0.014 

Cobalt 0.007 

copper 0.043 

Iron 14.800 

Lead 0.128 

Magnesium 5.150 

Manganese 0.642 

MeKYlry O.CC08 

Potassium 

Selenium 

5.854 

0.002 

Silver <0.006 

Sodium 3.638 

Thallium <0.015 

Vanadium 0.030 

Zinc 0.170 



TABLE 3-12 
(CONTINUED) 

Liquid Sample OWE-1 was collected to assess potential “worst case” contamination in oil separator pit liquids. 
This data was used to design an appropriate temporary on-site water treament system. The system handled liquids 
generated during dewatering of the oil separator pit. 

For discussion of Table 3-12, refer to Section 3.2.6 of CCR, Vol. 1. 



ANALYTICAL s UhlMARY TABLE 3-13 

SITE ‘UAREA H: PESTICIDE-IMPACTED WETLAND AREA - SO”. SAivIPLlNG AND ANALYSIS 
NAVAL TRAINING CENTER - BAINBRIDGE. MARYLAND 

OHM PROJECT NO. 16006 



TABLE 3-13 
(CONTINUED] 



TABLE 3-13 
(CONTINUED) 

Sample No.: H42A H43A H44A ?MA H46A H47A H48A H49A 
D&: 08lW94 08/02/94 09/20/94 09!20/94 09/20/94 09/20/94 09/20/94 09/20/94 

Depth: 0-I' 0-I' O-1' a-1' O-l' O-I' &I~ O-I' 

Solids. Total % 66.9 79.9 75 59 54 24 44 86 

TCL Pesticide. GC (8088) (&kg) 

4,4'-DDD 1.15 <0.021 <O.O?Z 2.20 1.40 180 4.20 0.064l 

4,4,-DDE 1.83 0.046 <0.0?2 1.20 3.10 6.10 2.40 0.980 

4,4’-DDT 0.303 0.031 -co.022 2.40 4.60 0.3EO 2.50 0.120 

Endosulfan I 0.061 <0.021 ‘co.022 <0.028 <0.030 CO.069 -co.037 -co.019 

.N!2k: 

For discusson of Table 3-13. refer to Section 3.2.11 of CCR, Vol. I. Table 3-13 presents investrgative data; refer to Table 3-27 for post-excavation confirmation 
data. 



ANALYTICAL SUMMARY TABLE 3-14 

SITE Z/AREA F: FIREFIGHTER TRAINING AREA SOIL CONFIRMATION SAMPLING 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

Sample No.: F-17-l F-l 7-2 F-I 7-3 
Date: 09/22l94 09/22/94 09/22/94 

Depih: 2’ 2’ 2’ 

Solids, Total % I 83 82 85 84 87 

TPH Analysis, IR (418.IM) (mg/kgJ 

Petroleum Hydrocarbons 7.OJ 700 21 12 1.6 J 3.0 J 6.8 J 

The area where samples F-17-1 through F-17-3 were collected was subsequently excavated to greater depth; the results of post-excavation 
confirmation sampling are provided in Table 3-17. For discussion of Table 3-14, refer to Section 3.3.1 of CCR, Vol. I. 



ANALYTICAL SUMMARY TABLE 3-15 

FIREFIGHTER TRAINING AREA CONFIRMATION SOIL SAMPLING AND ANALYSIS 
FORMER LOCATION OF UST NOS. 1 AND 2 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 

All samples were collected from the excavation sidewalls belween 0 4’ above the water table, and biased toward any staining or exposed piping 

For discussion of Table 3-15, refer to Section 3.3 2 of CCR, Vol. 1 



ANALYTICAL SUMMAR Y TABLE 3-16A 

FIREFIGHTER TRAINING AREA SOIL SAMPLING AND ANALYSIS 
FORMER LOCATION OF UST NOS. 3 AND 4 

NAVAL TRAJNING CENTER - BAINBRIDGE, MARYLAND 

N!2@: 

For discussion of Table 3.16A, refer to Section 3.32 of CCR, Vol. 1. 



ANALYTICAL SUMMAR Y TABLE 3-16B 

FIREFIGHTER TRAINING AREA SOIL SAMPLING AND ANALYSIS 
FORMER LOCATION OF UST NOS. 3 AND 4 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 

For discussion of Table 3-16B, refer to Section 3.3.2 of CCR, Vol. 1. 



ANALYTICAL s UMMARY TABLE 3-16C 

FIREFIGHTER TRAINING AREA LIQUID SAMPLING AND ANALYSIS 
FORMER LOCATION OF UST NOS. 3 AND 4 

NAVAL TRAINING CEhTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 

Soqk No.: zzur.20 

g 
lOf27f!M 

N’ 

TPH Analysis, IR (4I8.1) (mg/L) 

Petroleum Hydrocarbons 0.150 B 

T3H20 is a groundwater sample collected from bottom of excavation at former location of UST Nos. 3 
and 4. 

For discussion of Table 3-16C, refer to Section 3.3.2 of CCR, Vol. 1. 



ANALYTICAL SUMMARY TABLE 3-17 

FIREFIGHTER TRAINING AREA SOIL SAMPLING AND ANALYSIS 
FORMER LOCATION OF UST NOS. 5 AND 6 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 

Sample No. : TSWEST TSEAST TSEAST TSSOUTH TSSOUTH TSNORTH TSEOT 
Dare: u/08/94 I I/08/94 11/19/94 11/08/94 11119194 11/19/94 11/19/94 

DqIh: &IO’ o-6’ 5-12' 2-10' 4-11' 6-10’ 13' 

Solids, Tom1 % 91 91 80.4 84 81.9 82.3 85.5 

TPH Analysis, IR (418.IM) (mg/kg) 

Petroleum Hydrocarbons 5.5 J 180 Cl9 110 <18 <19 Cl8 

Halogen&d VOC Analysis, CC (8010) (mglkg) 

Methylene Chloride NA O.CO6 NA 0.005 NA NA NA 

BTEX VOC Analysis, CC (8020) NA ND NA ND NA NA NA 

For discussion of Table 3-17, refer to Section 3.3.2 of CCR, Vol. 1. 



q 

ANALYTICAL SUMMAR Y TABLE 3-U 

FIREFIGHTJZR TRAlNlNG AREA SOIL SAMPLING AND ANALYSIS 
FORMER LOCATION OF MT NO. 7 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 

TPH Analysis, IR (418.lM) (mg/kg) 

Petroleum Hydrocarbons 

Halogenated VOC Analysis, GC (8010) (mg/kg) 

Methylene Chloride 

BTEX, VOC Analysis. GC (8020) 

NQc% 

74 

0.006 

ND 

For diiusion of Table 3-18, refer to Section 3.3.2 of CCR, Vol. 1. 



ANALYTICAL SUMMAR Y TABLE 3-19 

FIREFIGHTJZR TRAINING AREA SOIL SAMPLING AND ANALYSIS 
FORMER LOCATION OF UST NOS. 8 AND 9 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 

For discussion of Table 3-19, refer to Section 3.32 of CCR, Vol. I 



ANALYTICAL suMMAR Y TABLE 3-20 

FIREFIGHTER TRAINING AREA SOIL SAMPLING AND ANALYSIS 
FORMER LOCATION OF UST NO. 10 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLa4N-B 
OHM PROJECT NO. 16006 

For discussion of Table 3-20, refer to Section 3.3.2 of CCR. Vol. 1. 



ANALYTICAL s UMMABY TABLE 3-21 

FIREFIGHTER TRAINING AREA SOIL. SAMPLING AND ANALYSIS 
FORMER LOCATION OF ADMINISTRATION BUILDING UST 

NAVAL TBAINING CENTER - BAINBIUDGE, MAWLAND 
OHM PROJECT NO. 16006 

SMlprc No.: ABTlYEST ABTEhST ABTSOVTIl ARRVORTA ABTROT 
10/19/94 IONBMW 10/18J5W 10/18/94 1009/94 

o-15’ &IS’ O-15’ 0-w 15 

Solids, Total 7% 88 91 85 83 94 

TPH Analysis, IR (418.IM) (mg/kg) 

Petroleum Hydrcmrtnm 2.40 J <7.30 21.0 Y.bo 1.901 

BTEX VOC Adysis, GC (8020) ND NA NA NA ND 

For discussion of Table 3-21, refer to Section 3.3.2 of CCR, Vol. 1 



1 0 w
 



ANALYTICAL SUMMARY TABLE 3-23A 

OIL SEPARATOR PIT CONFIRMATION SOIL SAMPLING AND ANALYSIS 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 

Sample 453.: WSC D26C D27C D28C D29C D3OC D31C D32C D33C 
Date: IO/I 7/94 10/18/94 1 o/20/94 10/18/95 10/20/94 10/19/94 10/18/94 10/19/94 1 o/20/94 

Depth: O-1’ @-11 O-l’ O-1’ C-l’ o-l’ o-l’ o-1’ O-l’ 

Solids. Total % 78 86 87 89 B8 86 87 91 88 

TPH Analysis, 1R (418.lM) (mg/kg) 

Petroleum Hydrocarbons 3.2 29 Cl.5 3.1 J 2.4 J 27 52 15 7.8 

Sample No.: D34C D35C D36C D37C D38C D39C woe DdlC 
Date: 10/19/94 10/18/94 lo/18194 10/20/94 lOf2Ol94 10/20/94 I O/20/94 10/21/94 

Dtpth: O-l’ o-1’ Cl’ O-l’ 61’ al’ a-1’ 01’ 

Solids, Total % 89 87 78 80 82 99.9 84 84 

TPH Analysis, IR (418.lM) (mg/kg) 

Petroleum Hydrocarbons 3.6J 90 45 C8.1 71 7.8 2.9 J Cl.1 

Sample No.: LM2c D43c D44c WE D46C D47c W8C w9c 
Date: 10/21/94 10/22/94 10/21/94 1 l/09/94 11/09/94 11/15/94 ll/l4/94 11/14/9-t 

Dzpth: 0-I’ O-l ’ O-l’ O-I’ O-I’ O-1’ o-l’ o-l’ 

So/l& Total % 88 73 82 83 76 85 84 85 

TPH Analysis, IR (418.lM) @g/kg) 

Petroleum Hydrocarbons 82 74 3.5 J 1.2 B, J IO B 4.6 8. J 54 B 40 B 

p&3&: 

For discussion of Tables 3.23A and 3-238, refer to Section 3.3.4 of CCR, Vol. !. Refer to Table 3-8 for inxstigative data. 



ANALYTICAL suMMAR Y TABLE 3-23B 

OIL SEPARATOR PIT 
CONFIRMATION SOIL SAMPLING AND ANALYSIS 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 

SMIpto No.: D29C D33C D46C D47c 
Lb?: 11hW4 iUI8.N 11/09194 ll/LW4 

Dcpti IAL’ O-I’ 0-I’ o-1’ 

VOC Amlyti, OC (8021) (mg/kg) 

Methylem Chloride 0.003 B 0.005 B o.ccJ3 0.004 B 

Naphthatene O.ooO6 J O.ooO8 J <O.ool 0.002 

Tetracblorwthylene O.ooO3 B, J 0.001 B O.ooOl B, J <O.cOl 

TCL Pesticide ami PCB Analysis, GC (8080) <MDL 

VOC Analysis, GUMS (8240) (mglkg) 

Acetone 0.01 B 0.006 B, J NA NA 

For discussion of Tables 3-23A and 3-23B, refer to Section 3.3.4 of CCR, Vol. 1. Refer to Table 3-8 for tivesngan~ 3 
data. 





TABLE 3.24A 
(CONTINUED) 

For discusion of Tablcr 3-24.4 and 3-248. refer LO Section 3.3.5 of CCR. Vol. 1 



ANALYTICAL SUMMAR Y TABLE 3-24B 

OIL SEPARATOR BERM 
CONFIRMATION SOIL SAMPLING AND ANALYSIS 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 

For discussion of Tables 3-24A and 3-24B, refer to Section 3.3.5 of CCR, Vol. 1. 



ANALYTICAL SUMMAR Y TABLE 3-25 

SITE 2: SEPARATOR PIT GROUNDWATER SAMPLING AND ANALYSIS 
NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 

OHM PROJECT NO. 16006 



TABLE 3-25 
(CONTINUED) 

For discussion of Table 3-25, refer to Section 3.3.6 of CCR. Vol. 1 



ANALYTICAL SUMMARY TABLE 3-26 

FIRE TRAINING AREA CONFIRMATION SOIL UMPLING AND ANALYSIS 
CONCRETE SEPARATOR VAULT SOIL REMOVAL 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 



ANALYTICAL s UMMARY TABLE 3-21 

SITE Z/AREA H: PESTICIDE-IMPACTED WETLAND AREA 
CONFRMATION SOIL SAMPLING Ah’D ANALYSIS 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OIUvl PROJECT NO. 16QQ6 

Fordiscussion of Table 3-21. refer 10 Secmn 3.3.3 of CCR. Vol. I. Ref:r to Table 3-13 for investigative &la. 



I 





TABLE 3-28B 

QUALITY ASSURANCE DUPLICATE ANALYSIS 
FORMER UST LOCATION CONFIRMA TION SAMPLES 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OFIM PROJECT NO. 16006 

For discussion of Tables 3-28A, 3-28B, and 3-28C, refer to Section 3.4.1 of CCR, Vol. 1. 

ISI 
RP* = [(Sl 

- s*l 
+ Sz) 121 

* 100 

where S, and S, are analytical results for the sample of interest and its duplicate. 





ANALYTICAL S UMMARY TABLE 3-29 

WATER TREATMENT INFLUENTlEFFLUENT SAMPLING AND ANALYSlS 
NAVAL TRAINING CENTER - BAINBRIDCE, MARYLAND 

OHM PROJECT NO. 16006 

TCL Pesticide Analysis, cc m80~ ND ND ND NA NA NA NA NA 
I 

,,,,I ,, ,, ” . ,,,, ,,*, ,, I, ,“,, ,,,, ,, “, ,, ,, ,“, ,,, I, ,,, 



TABLE 3.29 
(CONTINUED) 

cc (8080) 

,,,,I ,, ,, ” . ,,,, ,,*, ,, I, ,“,, ,,,, ,, “, ,, ,, ,“, ,,, I, ,,, 



TABLE 3-29 
(CONTINUED) 



TABLE 3-29 
(CONTINLTED) 

Sam@ No.: WTl20894I 
I 

mzo894E TRPBLX 
12kQl94 

TPH Analysis, IR (418.lM) (mg/LJ 

Petroleum Hydmcarbats 

Ealogenated VOC Analysis, GC (8010) (mglL) 

BTEX VOC Analysis, GC (8020) ImglL) 

Toluene 

Xylem 

TCL Pesticide Analysis, GC (8080) (mg/L) 

delta-BIIC 

Endosulfan Sulfate 

2 <l NA 

<MDL 

<O.cQl <O.cQl <O.cQl 

<0.003 <0.003 <O.col 

o.coco59 <o.calo5 NA 

o.ca11 <omLm NA 

For discussion of Table 3-29, refer to Section 3.4.2 of CCR, Vol. 1. 



TABLE 3-30 

PAINT FILTER TEST SUMMAR Y TABLE 
SITE 2: SEPARATOR PIT AND OUTFLOW DITCH 

NAVAL TRAINING CENTER - BAINBRIDGE, MARYLAND 
OHM PROJECT NO. 16006 

All tests conducted by G. MacEvoy and D. Burkett, OHM Remediation Services Carp 

For discussion of Table 3-30. refer to Section 3.4.3 of CCR, Vol. 1 
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